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THERE'S NO LIMlT io the supply of 


PRIMARY AMYL ACETATES 
from CARBIDE 


-~ unlimited tank car quantities 
‘continuous source of supply 


% 95% minimum ester content 


A new route to synthetic amyl acetates from Carpipe’s OXO 


unit, offers you a consistent, uniform product meeting rigid : on primary amyl acetates derived from OXO 
specifications. Primary amyl acetates is a mixture of normal chemicals, call or write the nearest of Carsipe’s 


amyl acetate, 2-methylbutyl acetate, and 3-methylbuty! acetate. 25 sales offices. In Canada: Carbide Chemicals 
. . Co < ) s { | C hide oe ad 

As a high boiling lacquer solvent, it offers: slow evaporation mpeny, Oivisien of Union Carbide Conate 
Limited, Montreal and Toronto, 


rate—high dilution ratio—excellent blush resistance. ; 
Its low water solubility and narrow boiling range make it an ex- : 
cellent extractant for penicillin and other important antibiotics. 3 
These general solvent properties will help you evaluate CA RB | D) é 
primary amyl acetates as a lacquer solvent for your formulations, 
AND CARBON 


Relative Evaporation Rate (n-butyl acetate —100)....42 
Toluene Dilution Ratio ; Cc Bh a M ICA LS 
Naphtha Dilution Ratio 

Blush Resistance, % R.H. at 80° F 


Tentative Typical 


Specifications | Analysis L 4 
&: 





0.873—0.879..4.Specific Gravity at 20/20°C... | . 0.8761 
Carbide and Carbon Chemicals Company 


135—150°C....| . Boiling Range at 760 mm }- -140.3—148.3°C. A Div 


Un nm Corbide and 


95% min . Purity (ester content) 
30 East 42nd Street 
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PRC-1| TOWER TOP 
PRESSURE, PSI 


Models to Meet All Your Specifications 


In all the following CONSOTROL instruments, © Recorder — single or two pen 
recorder and indicator units can be easily . Indi 
’ cating Control Station with auto- 
converted in field. matic/manual transfer 
¢ Recording Contro! Station with auto- ‘ ; 
© Indicating Control! Station with manual 


matic/manual transfer 
e Recording Control Station with manual 
loading only 


loading only 


Chemical Engineering Progress 


e Indicator — single or two pointer 


compactness with 
nothing 
sacrificed ! 





September, 1955 





FIDE CAEETYV 


' LETTERS 


C ONS OT ROT 


small-case 


panel instruments 


Here's the “tops” 

in centralized recording 

and control efficiency! 
CONSOTROL* Instruments 

require the minimum of valuable 
panel space, yet provide 
unsurpassed operator convenience 
visual accuracy, and ease of 
maintenance . . . maintain the highest 
standards of precision and dependability. 

For example: the simple CONSOTROL 

method of switching from automatic to manual 
control requires no memory or extra 
operations . . . never “bumps” the process. All 
CONSOTROL charts and scales are full 4-inch 
width for greatest visibility . . . highest accuracy 
When it comes to servicing, there’s plenty of 
“finger room” .. . all parts are uncrowded 

and easily removable. And just compare 
inking requirements with other designs 
CONSOTROL needs ink 

filling only once or twice a year! 
These are only a few of CON- 
SOTROL’s advanced design 

features — available in both 
fixed-mounting and full pull- 

out type instruments. Get the 
complete story. Write for 

Bulletin 13-18. The Foxboro 
Company, 748 Neponset 

Avenue, Foxboro, 

Mass., U.S.A 


*Reg. U.S. Pat. Off 


bs REG. U.S. PAT. OFF. 


ola Aocess. orto 


FACTORIES IN THE UNITED STATES, CANADA, AND ENGLAND 


Vol. 51, No. 9 Chemical Engineering Progress 
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Spencer Chemical 
Company Equips 
Solvents Storage 
Tanks With... 


When Spencer Chemical Company built a new 
herbicide pilot plant in connection with its big Pittsburg, 
Kansas, Jayhawk Works, it had the problem of providing 
suitable venting apparatus for several solvents 

storage tanks within the area. 


BS&B Combination Vent Valve-Flame Arrestors (Model VVFA) 
were selected for the job because: 


a 
2 


These Model VVFA Units are used widely throughout the 
Chemical and Refining Industries for their superior fire protection. 
Fully approved by Underwriters’ Laboratories, Inc., and Associated 
Factory Mutual Fire Insurance Companies, they are available 

in 2”, 3”, 4” and 6” sizes with ASA flanged connections. 


They will prevent the spread of a fire within the tank area 
to the liquid and vapor contents still within the tanks. 


They reduce the condensation of water within the solvents 
that results from the “breathing” of these tanks. 


If You'd Like More Information On The Model 
VVFA Vent Valve-Flame Arrestor, Ask Your 
BS&B Representative, Or Write To... 


Brack, SIvVALLs & 
ES RYSON, INC. 
Safety Head Division, Dept. 2-DX 9 


7500 East 12th Street 
Kansas City 26, Missouri 








LETTERS 
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“Centrifugal Pumps’’—A Best Seller 


J Donat S. Ullock, associated with Car- 
bide and Carbon Chemicals Company, 
South Charleston, West Virgina, has sup- 
plied us with the following three letters 
commenting on his paper “Evaluating 
Centrifugal Pumps.” It appeared in the 
May issue of C.E.P., page 207. The Norton 
letter came direct to us. 

EpITor 

It was unfortunate indeed that we were 
unable to send you our comments on your 
paper prior to publication but I am quite 
sure that you were aware of our apprecia- 
tion of this work you have done. Here at 
Dean Brothers we were awaiting publica- 
tion of your paper with considerable inter- 
est and have studied your work thoroughly, 
both in its published and pre-publication 
form. 

An indication of how important we think 
your work has been is perhaps best ex- 
pressed in our request for a considerable 
number of reprints together with a lesser 
quantity of the appendix for distribution to 
and study by our engineering and sales 
staff and to the technical staff of other of 
our customers who, because of your work, 
are becoming rapidly aware of the im- 
portance of mechanical design of pumping 
machinery in relation to operation and 
maintenance cost. 

Indeed it is difficult to express our feel- 
ing for the excellent job you have done. 

Nose DEAN, Jr. 
Dean Brothers Pumps, Inc. 


Indianapolis, Indiana 


I should like to congratulate you and 
Carbide on the publishing of the results of 
your intensive investigations on centrifugal 
pump design evaluation. 

J. B. BocKeLMANN 
F. & M. Schaefer Brewing Company 
Brooklyn, New York 
(More Letters on page 14) 
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STENGEL PROCESS—AMMONIATED SOLUTIONS PRILLING 


HIGH PRESSURE PROCESS 


designers - builders 
of the world’s 
best plants 


complex fertilizer 


PEC PROCESS (NITRIC PHOSPHATE—AMMONIUM PHOSPHATE) 


THe CHEMICAL AND INDUSTRIAL Corp. ¢ CINCINNATI 26, Onto 


Specialists in Plants for Processing Ammonia @ Available throughout the World 

















Here’s what you want in stainless steel 
—the way you want it 


Stainless Steel Plate ... produced to almost any 
size or thickness, **’ and heavier, in rectangles or 
cut-to-shape. Carlson maintains what is probably the 
largest stock of stainless plate in the country—pro- 
duced to highest chemical and metallurgical standards 
—ready for cutting to your requirements, and for ship- 
ment when you want it. 


Stainless Steel Heads... spun or press formed to 
your order or taken directly from our stock of ASME 
and Standard flanged and dished heads—the largest 
stock maintained anywhere. In addition to supplying 
heads for tanks, heat exchangers, condensers and 
similar equipment, Carlson can fill a complete bill 





write for CARLSON'S WEEKLY STOCK LISTS . . . 
YOUR GUIDE TO WHAT'S AVAILABLE 
IN QUALITY STAINLESS STEEL 






of material including shell plates, flanges, rings, pads 
and other components. 

Stainless Steel Forgings, Circles, Rings, and Special 
Patterns .. . Flanges, circles, rings, and sketch plates 
are cut from plate, or forged and rough machined to 
meet your specifications. 

Stainless Steel Bars and Sheets (No. | Finish) 


Complete Service ... At Carlson the emphasis is on 
flexibility, efficiency and economy in producing what 
you want, when you want it. If you would like addi- 
tional information about our service and products or, 
if you want to place an order—just let us know, we 
promise you prompt action! 





Stainless Steels Exclusively 


‘ARLSON wc 


THORNDALE, PENNSYLVANIA 





Plates * Plate Products © Forgings * Bars * Sheets (No. 1 Finish) 
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Use it to improve quality control 
and efficiency in your processing 


This new booklet prepared by Girdler’s VOTATOR Division 
provides you with practical, working data on heat-transfer. 
Sections include: Application of VOTATOR* Continuous 
Processing Apparatus; Temperature, Heat, and Specific Heat; 
Basic Concepts of Heat Transfer; Properties of Heat Transfer 
Media; and handy conversion tables and conversion factors 
for processing work. 

Engineers of Girdler’s VOTATOR Division are the recog- 
nized leaders in developing processes and equipment for 
processing heat-sensitive or viscous liquids continuously 
under closely controlled temperature and pressure conditions. 
Thus you'll find this workbook accurate, authoritative, and 
up-to-the-minute. 

For your free copy, send the coupon today. The Girdler 
Company, Votator Division, Louisville 1, Kentucky. 


*#VOTATOR — Trademark Reg. U.S. Pet. Of, 


tte GIRDLER Coo. 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


LOUISVILLE 1, KENTUCKY 
VOTATOR DIVISION: New York, Atlanta, Chicago, Son Francisco 
GAS PROCESSES DIVISION: New York, San Francisco 
In Canada: Girdler Corporation of Caneda Limited, Toronto 
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WORKBOOK 


TYPICAL APPLICATIONS OF 


VOTATOR® HEAT-TRA 


NSFER APPARATUS 








CHEMICAL and 
INDUSTRIAL PRODUCTS 


FUNCTION of 
VOTATOR APPARATUS 








Acetic anhydride 

Chlorinated organics 
Cosmetics 
Drying oils 


Gelatin and give 
Industrial starch paste 
Lubricating grease 


Naptholene 


Paper coating 
Paradichlorobenzene 
Petroleum polymers 
Pharmaceutical gels 
Photo emulsion .. 


Printing ink 
Resins (fluid 


Shoving cream 
Soaps 
Sodium chlorate 
Sulfonates and sulfates 
Textile print gums 
and sizes 
Viscose 
Woxes 


Wax emulsions 
Vinyl! chlorides 








Crystollizing 

Cooling and flaking 

Emulsifying and cooling 

Control of reaction 
temperature 





Chilling and extruding 

Cooking and cooling 

Heating, cooling, jelling 
and homogenizing 

Cooling and 
crystallizing 

Cooking and cooling 

Crystallizing 

Polymerizing 

Cooling 

Cooling, jelling and 
extruding 

Heating and cooling 

Polymerizing ond 
cooling 

Cooling and plasticizing 

Cooling and extruding 

Crystallizing 

Reacting 


Cooking and cooling 
Heating and cooling 
Crystallizing, extrud 
ing ond packaging 
Mixing ond cooling 
Cooling and foaming 











Fees es SS SF SF SF SB SF SB eS eS eB eS Se 


THE GIRDLER COMPANY, VOTATOR DIVISION 
224 East Broadway * Lovisville 1, Kentucky 


Please send me free copy of “Heat Transfer Dota” 


Compony 
Address ___ 
City — 


My Name - 





Gp POCO cen 
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Quick facts about the services and equipment Pfaudler offers to help you 


News 


reduce corrosion and processing cost. 














Published by The Pfaudler Co., Rochester, N.Y. 


New PW drive for agitator speeds 
from 60 to 340 RPM! 


Here is new flexibility for your labo- 
ratory and pilot plant operations. 

You can tackle a big variety of jobs 
with a new drive now offered on re- 
actors up to 100 gallons. It is the 
Pfaudler PW drive—a variable speed 
drive which can be easily adjusted 
between 60 and 340 RPM. 

The PW drive is standard equip- 
ment on all Pfaudler reactors up to 
100 gallons. It has constant speed 
sheaves, which can be arranged to 
give six different speeds: 60, 90, 120, 
175, 250 and 340 RPM. 

As an alternative, variable pitch 
sheaves may be supplied to provide 
quick, precise adjustment of speeds 
within the range 60 to 300 RPM. 


More power, too 


In the speed reducer, both the worm 
and gear are “full-throated” to in- 
crease the load carrying capacity of 
the gears. In brief, “throating” is the 
construction of gear teeth and worm 
in arc shapes, which fit together so 
that there is a larger area of contact 
per tooth and a greater number of 
teeth in contact. 

As a result of this practice, gears 
in the standard Pfaudler PW drive 
are rated to carry up to 3.6 H.P. at 
175 RPM, well beyond the capacities 
normally required in small reactors. 

You'll also find it easier to get at 
the top head, to connect supply lines, 
because the PW drive is smaller and 
the motor is mounted above instead 
of alongside the drive. Part of the 





For laboratories and pilot plants, new PW drive 
is supported high and out of the way, providing 
better access to top of reactor. 


over-all space saving is in the smaller 
gear housing, another result of 
throated gear construction. 

Still another advantage is the extra 
quietness of this new drive. Because 
the gear teeth make contact over an 
increased area, you get accurate 
meshing, without distortion. 

For more data about this versatile 
new drive, available on Pfaudler 
glassed steel, stainless steel or alloy 
reactors up to 100 gallons, write for 
Bulletin 923. 





Huge reactor sets new record in size 


This is a 3,700-gallon glassed steel 
reactor, built for use as a polymerizer 
in a Ludwigshafen, Germany, poly- 
vinyl chloride plant. 





Designed to take internal pressure 
up to 225 psi, it stands 17’4” high and 
is the largest high-pressure vessel of 
this type built by Pfaudler—too large, 
in fact, to be fabricated in Europe! 

It was built at Rochester, N. Y., 
using the corrosion resistance of glass 
plus the working strength of steel. 
This eliminated the extra expense of 
heavy alloy construction (the top 
head is 1%” thick), and provided the 
required protection against metallic 
contamination and adherence of the 
product. 

Dual rotary seals and extra-rigid 
Pfaudler VRLH drive were included 
as measures to maintain sealing un- 
der high pressures. 

Perhaps you have a similar prob- 
lem that can be solved by the surpris- 
ingly versatile resources at Pfaudler. 
Write us about it. 


Chemical Engineering Progress 











Confidential tests, using your own product, will 
be conducted to get data on performance in this 
dryer-blender. 


Test your product free in 
Pfaudler dryer-blender! 


You can now get valuable informa- 
tion on the drying and blending of 
your specific product in Pfaudler’s 
glassed steel conical dryer-blender. 

A test unit has been made avail- 
able in the Pfaudler laboratory, for 
conducting sample runs of products 
sent in by chemical processors. Free 
of charge, a product will be tested and 
a full report made to you or your 
observers as to the drying results of 
various processing conditions. 

Such test data may be infinitely 
useful to you in deciding to improve 
your drying operations. In actual 
full-scale operation, these glassed 
steel dryer-blenders have performed 
in 7 hours, an amount of work for- 
merly requiring 4 days. 

Write for further details on our 
dryer-blender laboratory tests. 





CAN YOU USE A 
GUARANTEE AGAINST CORROSION? 
An actual 12-month guarantee 
against corrosion is now being 
supplied with Pfaudler acid- 
alkali-resistant glassed steel 
processing equipment for cer- 
tain applications. This guaran- 
tee provides for free on-the-spot 
repairs, or F.O.B. factory repairs 
to the vessel if it is rendered in- 
operable by corrosion during its 

first year after delivery. 

To learn more about the con- 
ditions for which this unique 
guarantee is offered, and to get 
help with your particular corro- 
sion problem, write to: Dept. 
CEP9 The Pfaudler Co., Roch- 
ester 3, N. Y. 











September, 1955 








rk ; 


a 


. . . long service life, new pumping efficiencies, 


easy adaptability of size and materials—all 


with minimum spare parts inventory . . . 


Oversize solid shaft, directly mounted in- 
board bearing, simplified design, and accu- 
rate machining of all component parts are 
the inside reasons for new pumping successes. 


Series H DURCOPUMPS, built for con- 
tinuous operation with maximum service and 
minimum maintenance, use just three bear- 
ing housings and shafts. Suitable adaptors 


Only 


are employed to accommodate the entire 
range of pump sizes. 


Series H DURCOPUMPS, available in 
eleven standard alloys, provide the answers 
to severe pumping problems. For high 
heads and low capacities, as well as routine 
transfer, gt DURCOPUMP details in new 
Bulletin P/8a. 


bearing housings and shafts 


for all pump sizes 


THE DURIRON COMPANY, Inc., Dayton, Ohio 


BRANCH OFFICES: Atlanta, Boston, Buffalo, Chicago, Cleveland, Detroit, 
Houston, Knoxville, Los Angeles, New York, Philadelphia, Pittsburgh 








Like nature's porous sponge, Celite has extremely high absorptive capacity. 
It absorbs 220% of its own weight of water (Gardner-Coleman method) 


Celite diatomite powders absorb twice their own weight of liquid 


Here is a material in powder form, so 
porous that 93% of its volume consists 
of tiny interconnected pores. This unique 
structure gives Celite* an exceptionally 
high absorptive capacity which is now 
being put to profitable use in a wide 
variety of industries. For example, Celite 
serves as a dry carrier for insecticide 
poisons . . . helps control viscosity in 
adhesives ... and makes a highly effec- 
tive anti-caking agent in fertilizers. 
The unique structure of the micro- 
scopic Celite particles offers many other 
advantages. These particles are spiny 
and irregularly shaped, strong and rigid 
-+- asa result they do not pack together. 


Thus Celite powders have great bulk 
per unit weight . . . making them valu- 
able for fluffing up dry powders such as 
household cleansers . . . and extending 
pigments in paint and paper. 

Celite’s physical structure itself is also 
utilized in many different ways... as 
the outstanding flatting agent for paints 


... asa mild non-scratching abrasive for , 


fine polishes . . . and to improve surface 
appearance in plastics. And it is also the 
reason why Celite can add strength, 
toughness, stiffness, durability and 
many other desirable characteristics to 
your product. 

If you want improved product per- 


formance or lower production costs, inves- 
tigate industry’s most versatile mineral 
filler. One of the J-M Celite Engineers 
will gladly discuss your problem. These 
men are backed by complete technical 
services and the Johns-Manville Re- 
search Center, largest laboratory of its 
kind in the world. 
For further infor- 
mation write 
Johns- Manville, 
Box 60, New 
York 16, N. Y. 
In Canada, 199 
Bay St., To- 
ronto 1, Ont. 





*Celite is Johns-Manville’s registered Trade Mark for its diatomaceous silica products. 





INDUSTRY'S MOST 
VERSATILE MINERAL FILLER 





JM 
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Sure. were cost-conscious! 
Thats why were buying 









© REASONS WHY “KARBATE” IMPERVIOUS GRAPHITE 
PROCESS EQUIPMENT DOES THE BEST JOB IN CORROSIVE PROCESSES 


@ Workability — readily fabricated and 
serviced in the field 










@ Corrosion resistance 






@ Immunity to thermal shock 






@ Sturdy, durable constructions 






@ No metallic contamination 





@ Standard stock units 





@ High thermal conductivity 





@ Low first cost and low maintenance @ Complete technical service 








Manufactured only by NATIONAL CARBON COMPANY 


@ Only the unique combination of properties provided by “Karbate” brand im- 
pervious graphite can virtually eliminate corrosion, contamination and thermal 
shock from your processes. You'll be pleased with the hidden economies you realize 
after replacing hitherto “satisfactory” process units with “Karbate” equipment. 
Let us bring you up to date on the latest designs in this outstanding material. 
And remember — your operating-cost sheets don’t have to be bad to be bettered! 


WRITE FOR LITERATURE! 


The term “Karbate” is a registered trade-mark of Union Carbide and Carbon Corporation 
NATIONAL CARBON COMPANY 
A Division of Union Carbide and Carbon Corporation, 30 East 42nd Street, New York 17, N. Y. 


Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco 
InN CANADA: Union Carbide Canada Limited, Toronto 

















a 
Pipe and Fittings— <= Heat Exchangers — = Cascade Coolers — HC! Abserbers — 
Catatog Section Catalog Sections ~ Catalog Section Catalog Section 
$-7000 - $-6740 and $-6840 : $-6820 $-7460 
Vol. 51, No. 9 Chemical Engineering Progress Page 13 
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READCO'S IMPROVED MIXER DESIGN 
PROVIDES COMPLETE DISPERSION 


IN LESS TIME 





Bakery-Chemical Division 
YORK, PENNSYLVANIA 


FOR LESS COST 


It's Readco’s unique split-level 
dispersion bowl that makes 
the difference. It provides a 
greater ratio of surface to the 
volume of mix. Overlapping 
sigma arm mixing action ex- 
poses new surfaces and breaks 
down the entire mass with 
each rotation, producing a 
homogenous mix in a short 
mixing cycle, eliminating peak 
loads. Closer clearances be- 
tween mixer arms and shell 
prevent build-up of materials. 


Readco Paper Coating Mixers 
can be supplied for manual or 
hydraulic discharge in 150, 
350 and 750 gallon working 
capacities. Write for complete 
information. 
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LETTERS TO THE EDITOR 
(Continued from page 6) 


This article is excellently written and, in 


| my opinion, a copy should be in every 


Pump Engineer’s file. 
F. P. WiiuraMs 
The Aldrich Pump Company 
Allentown, Pennsylvania 


I think you are to be congratulated on a 
very excellent style of presentation for the 
article “Evaluating Centrifugal Pumps” by 
D. S. Ullock (May, 1955, C.E.P.) I have 
been watching Ullock’s work for several 
years . . . and have seen manufacturers 
gradually accepting his relatively new ideas. 
For the best evidence . . . take a look at 
current advertisements of process pumps 
appearing in current periodicals as con- 
trasted to those appearing seven to eight 
years ago. In the past two years you will 
see .. . use of the terms “shaft deflection, 
rugged shaft, oversize ball bearings,” etc 

It is also apparent from reading the 
article . . . that it took outstanding public 
relations ability to get the necessary data 


and cooperation from the manufacturers. 


R. D. Norton 
Harris Pump and Supply Company 
Charleston, West Virginia 
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Are There Any Limits to Science? 


Sometimes—though not often enough 
—official science admits that its field, 
though large, is limited; that its meth- 
ods are not applicable to every subject 
of investigation; that it is not, in a 
word, omnicompetent. Yet it has ex- 
tended its range so widely and produced 
results so impressive that neither the 
scientist himself nor the public which 
he has so properly impressed pays much 
attention to disclaimers. Both are prone 
to believe that the limitations of science 
leave little reality unexplored. . 

“Are the Humanities Worth Saving?—!” 


J. W. Krutch 
in Saturday Review 


Russian Technology 
—A Realistic Approach 


In summary, it seems possible to con- 
clude that [in the U.S.S.R.] the whole 
effort in science and technology is a 
serious one, with full support by the 
government, which is realistically con- 
cious of the vital role of science and 
technology in the furtherance of Russian 
aspirations, be they economic, military 
or political. There is evidence of sub- 
stantial accomplishment, to the degree 
that Russian technology must be taken 
very seriously. 

(Continued on page 16) 
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Here’s why I-R CHEMICAL PUMPS 


always give you Better Service 


VIAV ADL 





Ingersoll-Rand chemical pumps are built 
to stand up under the continuous han- 
dling of corrosive and abrasive liquids. 
All parts that come in contact with the 
liquid are made of IRCAMET—a high 
nickel-chromium-molybdenum alloy 
steel developed exclusively by I-R for 
chemical pump service. Laboratory tests 
and years of field experience have proved 
its exceptional ability to resist the cor- 
rosive action of a wide variety of acids 
and alkalis. Other materials are avail- 
able for special conditions. The entire 
unit is further protected by special paint 
which is highly resistant to chemical 
action. 


ToS eee 


1-R Chemical Pumps are 
available in sizes to handle 
up to 4000 gpm at tempera- 





LEAKOUELI OR. 





The patented LEAKOLLECTOR stuff- 
ing-box gland—an exclusive feature of all 
I-R chemical pumps—provides a simple 
and effective solution to the problem of 
pump leakage. 


It completely encircles the stuffing box, 
trapping all leakage so that it can be 
drained away for collection or disposal. 
The split gland is accurately fitted to 
both the inside and outside of the box, 
and will catch any seepage escaping be- 
tween the shaft and packing, or between 
the packing and the bore of the box 
The LEAKOLLECTOR is easily re- 
moved from the shaft for repacking the 
box. 








These pumps are ruggedly constructed 
to last longer on the job—and the simple 
design, with all parts easily accessible, 
means less “time out” for maintenance. 
The short, rigid stainless-steel shaft pre- 
vents impeller whip and eliminates many 
stuffing-box troubles. The suction nozzle 
is removable, permitting access to the 
impeller without disturbing the dis- 
charge piping. 


THE CAMERON MECHANICAL SHAFT SEAL 
can be installed on all I-R chemical 
pumps in place of the conventional stuff - 
ing-box. It eliminates stuffing-box leak- 
age and rquires practically no attention 
or maintenance. 


| nena 52 eS RR 







PSS eer TTT 
°c EE eee § 


Ingersoll -Ran 


Cameron Pump Division 
11 Broadway, New York 4, N. Y. 


10-205 


PUMPS CONDENSERS ° TURBO-BLOWERS ° COMPRESSORS ° AIR & ELECTRIC TOOLS ‘ ROCK DRILLS 
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NOTED AND QUOTED 


66 | 
EMSCO is th 
is t e (Continued from page 14) 


° One further item may be mentioned. 

t | wer to . . « In 1943 a law was passed which 
prac ica ans | had the effect of returning many to the 
universities and retaining students in 

their courses of training. According to 
° i t bl 99 | this law, students in about 80 schools of 
swive join pro ems technology were exempted from military 
service until graduation. Thereafter 

they were assigned for a period to spe- 

cified posts in their specialties. As far 

When you buy a swing joint you buy two main benefits: as can be determined, this law is still in 


Ease of turning and a good method of packing against operation. 


leakage. Emsco offers you both. Thus Russia has apparently solved the 
vexing problem of the role of the tech- 





With Emsco, load on the ball bearings is parallel to the EP i apelin alana Reg 

: . nical specialist in a very direct manner, 
lines of force and directly through center of the balls, and in line with its realistic policy of 
thus reducing frictional torque for free turning under considering scientific and technical per- 
heavy loads. A patented packing and packing chamber | sonnel as merely another factor, but a 
design with easy take-up feature provides effective sealing most important one, in the total national 
against leakage; prolongs life of the joint indefinitely. military potential. 


M. H. Trytten 


Emsco Swivel Fittings are manufactured in popular sizes 
Speech before A.S.M.E. 


for practically every type of service; from high vacuum 
to pressures of 15,000 p.s.i., and from sub-zero temperatures 


to 750° F. Simply tell us your application and type Engineer Must “Unlearn” 

of end connections required. . . . But when the young engineer tries 
epee P to fit into the operation of a laboratory 

When you buy a swing joint, specify Emsco. or factory, he finds adjustment difficult 


and he must begin a process of “unlearn- 
ing.” 

Idea by idea, he must clear his mind 
of “pure” engineering in order to make 
way for such mundane considerations as 
cost, marketability, consumer foibles, 
company folklore, union contracts, and 
the personality quirks of the chief engi- 
neer—in short, all the finely tooled and 
delicately adjusted machinery that keeps 
society going. Often his work may con- 
sist of a “project” in which he will have 
to communicate intelligently with other 
technicians . . . and other laymen. 
When he is incompetent to handle these 
relationships his efficiency suffers and all 
too often his training has given him 
little help. 

The need for engineers in the mid- 
twentieth century is not merely for more 
of them, but for more of them who can 
fit effectively into the non-engineering 
world. Attempts to force-feed the pro- 
fession, or artificially to elevate its pres- 
tige, can only mean a progressive with- 
drawal by engineers from society’s go- 
ing concern. Scorn, antipathy, or indif- 
| ference before the demands of bargain- 
| ing, persuasion, debate, and compromise 





THRUST BEARINGS 
FOR THRUST LOADS 





EMSCO MANUFACTURING COMPANY 


Box 2098, TERMINAL ANNEX will eventually result in a loss both of 
LOS ANGELES 54, CALIF. | status and of voice for the very men on 
Houston, Texas | whom a technical civilization must 
Garland, Texas | heavily depend. Their need is for an 


ability to visualize the world in which 


they live—not as a collection of castes 
Ga in which theirs alone is custodian of the 


(Continued on page 18) 
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PRECISE PERFORMANCE 
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Major chlor-alkali producers know that the precise 


performance of GLC ANODES in electrolytic cell opera- 


tions is a reliable factor in production cost control. 


LECTRODE EGLC3 DIVISION 


G ewe We | Lakes Carbon Corporation 


GRAPHITE ANODES, ELECTRODES, MOLDS and SPECIALTIES 


ADMINISTRATIVE OFFICE: 18 East 48th Street, New York 17, N. Y. 
PLANTS: Niagara Falls, N.Y., Morganton, N.C. 
OTHER OFFICES: Niagara Falls, N. Y., Oak Park, Ill., Pittsburgh, Pa. 


SALES AGENTS IN OTHER COUNTRIES: Great Northern Carbon & Chemical Co., Ltd., Montreal, Canada 
Overseas Carbon & Coke Company, Inc., Geneva, Switzerland; Great Eastern Carbon & Chemical Co., Inc., Chiyoda-Ku, Tokyo, Japan 








Proved by years of SERVICE | 


in leading chemical plants 





CHEMISEAL SHAFT SEALS 


Customers report unsurpassed performance and 
much longer life under a wide variety of chemical 
service conditions, with Chemiseal Mechanical Seals. 

A superior material—duPont TEFLON, and a one- 
piece balanced bellows design are responsible. 

Chemiseals rotate with shaft. Only bearing surface 
is between precision ground stationary and rotating 
faces—the latter being an integral part of the TEFLON 
bellows unit. 

Advantages include: Applicable to all chemical 
requirements, including clear, abrasive and tarry 
materials. Seal drop-tight and stay tight. Low fric- 
tion load on shaft. No scoring of shafts—shafts al- 
ready scored can be satisfactorily sealed. Pressures 
at the seal to 100 psi at 75° C or 75 psi at 100° C. 
Stanaard sizes %” to 2%’. Other sizes on special 
order. Over-all length 21%”. 

Write for Bulletin No. MS-954. 


UNITED STATES GASKET CO., Camden 1, N. J. 





AND OTHER PLASTICS 
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FABRICATORS OF FLUOROCARBONS 


Representatives in principal cities throughout the world 














NOTED AND QUOTED 
(Continued from page 16) 


public weal, but as a moving balance of 
interests that naturally conflict, inter- 
mingle, and change. They must undo 
the damage of an education which treats 
engineering as knowledge, and engineers 
as individuals, as though they could not 
be identified with the needs and aspira- 
tions of the rest of society. 

The solution lies in broadening the 
engineer’s education to include the hu- 
manities, arts, and social sciences. Nu- 
merous engineering schools have turned 
their efforts in this direction . 

Better use of the engineers we have 
is one way to cure the engineer shortage. 

George S. Odiorne 


Harper's Magazine 


Engineering—New Realms 
of Knowledge 


While we are considering new fron- 
tiers of knowledge which will be trans- 
lated into significant engineering prac- 
tice in the years ahead, we must not 
overlook the rapid strides being made 
in all branches of engineering. For ex- 
ample, combustion, vibration analysis, 
metallurgy, elasticity, electronics, the- 
oretical mechanics, fluid mechanics ave 
a few o the fields which are moving 
rapidly into new domains of knowledge 
and application. 

The fundamental concepts in these 
newly developing fields never make 
themselves known in clear-cut deline- 
ated form. There is always a tedious 
struggle to determine what is essential, 
what are the fundamental concepts, how 
can these be organized into a clear, 
logical, and orderly sequence for teach- 
ing purposes. 

Arthur Bronwell 


“Basic Conflicts in Engineering Education” 
Mechanical Engineering 


Engineering Widens Horizons 


If American science is to continue to 
prosper . . . we must everywhere com- 
bat the mistaken notion that science 
and engineering are narrow, provincial, 
and destructive of human values. We 
must demonstrate instead that science 
and engineering are great liberalizing, 
humanizing forces, as well as the great- 
est intellectual structure achieved by our 
civilization, and that the spirit and out- 
look of science have given and continue 
to give strength and vigor to the char- 
acter and spirit of the American people. 

James R. Killian, Jr. 
M.LT. Annual Report, 1954 


(Marginal Notes on page 22) 
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DECREASES MIXING TIME 
FROM DAYS TO HOURS \ — 


«Sruitthoes Wel. \ 


RUBBER CEMENT 


ee 







Struthers Wells Rubber Cement 
Mixers combine high velocity and 
streamlined flow with the cutting 
action of high speed propellers 
to obtain unprecedented mixing 
speed with ease of cleaning. Avail- 
able in capacities from 5 to 500 
gallons, jacketed or plain, of any 
weldable metal. These mixers save 
time, labor, power and solvent. 
Vapor-tight “Swift Working” 







Write for doors and explosion-proof motors 
Bulletin 58-W minimize fire hazards. 


STRUTHERS WELLS CORPORA TION 


a eG AAOREN, PA: - 
Fi i Rar snd eerie, Po . CPRICRS © PRINCIPAL GES 
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today’s most complete 
advanced design 








Y «««, 


863 Models in three Basic Pressure Groups. 


@ Capacities from 2 cc. per hour to 15,000 gal. per hour. 





Pressures to 50,000 psi. 


Mediums Handled. Any liquid that will flow to the 
Pump—clear free-flowing, viscous, tarry materials and 
slurries—corrosive mediums such as acids, alkalies, 
salts, oxidizing and reducing agents, etc. 


Capacity Control—manval or automatic for propor- 
tioning in relation to temperature, time, flow, pH value, 
liquid level, pressure, color, conductivity or any other 
meterable factor. 


Metering Accuracy to two-tenths of one percent 
with automatic control mechanisms. 


Now, no matter what your chemical proportioning 
problem—you will find the answer at PHILADELPHIA 
Pump, “headquarters” for the most complete line of 
Controlled Capacity Pumps. 


Advanced Design Offers Savings 
In First Cost and Maintenance 


Pump users actually wrote the specifications for 
PHILADELPHIA Pumps. For their design is the result 
of an industry-wide survey of pump users’ practical 
experience on “what is wrong with the proportioning 
pumps you are using.” 

Simplification and standardization of basic features, 
and more efficient production methods, have answered 
the first complaint—High First Cost. Model for 
model, PHILADELPHIA PumpPs are lower in price. 


Prevalent points of failure—cross-heads, connecting 
rod bearings, pressed valve seats, packing, etc.—have 
been corrected through advanced design and better 
materials of construction. 


High Maintenance Costs—excessive down time and 
labor—have been eliminated by a design which 
permits the removal of all moving parts and packing 
through the oversize cross-head without breaking 
piping connections. 


Proved by Years of Service In Leading Plants 


Repeat orders testify to user satisfaction, and it is 
significant that engineers who know pumps best, men 
who purchase quantities of them annually for some of 
the largest plants—prefer PHILADELPHIA PUMPS. 


It will pay you to investigate. Write for catalog. 


een cn 


Pressures to 800 psi 





LP Series The Phila-Feeder controlled 


capacity Proportioning Pump—a low cost, high 
quality pump popular for feeding water treating 
chemicals into steam boilers. Made in simplex and 
duplex types for maximum capacity to 18 gph. Adapt- 
able to manual or automatic control. 





Packaged Chemical 
Feed Units 


PHILADELPHIA PUMP 
offers many standard 
and special designs of 
self-contained Units to 
meet all chemical feed 
requirements. 


Unit illustrated is for 
feeding water treating 
chemicals. It comprises 
welded steel storage 
tank, Phila-Feeder du- 
plex pump and all nec- 
essary auxiliaries and 
piping ready to con- 
nect to chemical feed 
piping and electrical 
circuits. 


Other special Chemical Feed Units developed by 
PHILADELPHIA Pump include: 

@ Oil Well Chemical Treating Systems 

@ Natural Gas Odorizing Units 

@ Special Chemical Mixing & Proportioning Units 











e Sales Engineers in principal industrial centers in the United States, Canada, Mexico, and abroad. 
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proportioning pumps 


Pressures to 1500 psi 





S Series 
Made in. simplex and duplex 


types for maximum capacity to 3300 gph. The stand- 
ard proportioning pumps for most Processing Industry 
requirements and for treating of boiler water, 
municipal and industrial water, and sewage. 

The pump illustrated is equipped with rocker-arm 
micro-adjustment of pump capacity while running. 





The PHILATROL 
Automatic Control 


This patented con- 
trol mechanism for 
exceedingly accurate 
proportioning in rela- 
tion to any meterable 
factor, adjusts piston 
stroke and hence 
pump capacity in re- 
sponse to manual, hy- 
draulic, pneumatic or electrical motivation. It permits 
continuous stepless adjustment from zero to maximum 
and eliminates the “hunting” characteristics of other 
mechanisms with coarser adjustments. 


Illustrated is Philatrol Mechanism installed with 
air actuator on PHILADELPHIA PUMP used in gas 
odorizing. This pump has maintained metering accu- 
racy within plus or minus two-tenths of one percent. 





The UNI-FEEDER Automatic Control 


Uni-Feeder single-revolution-clutch operated PHILA- 
DELPHIA PUMPS inject one or as many as 72 or more 
measured slugs of fluid per minute according to a 
time cycle or flow, color, concentration, or any other 
meterable factor. 

Uni-Feeder Pumps are available with minimum 
capacities from .000093 gallons to maximum capacities 
of 27 gallons per minute. 


Pressures to 50,000 psi 





HP Seri 
S es These PHILADELPHIA PUMPS, 





designed for higher viscosities and pressures, are 
available in simplex, duplex and quadruplex types and 
in capacities from 2 ec. to 15,000 gph. 

Like all PHILADELPHIA Pumps, they are adaptable 
to both manual and automatic control of capacity. 


The design of these pumps offers mechanical 
advantages which permit reduction in horsepower 
normally required by as much as 30 percent. 


Differential Pressure Pumps 


PHILADELPHIA Pumps of the HP Series also offer a 
design feature which permits them to utilize the 
energy incorporated in any suction pressure to 
decrease the amount of horsepower required to pro- 
duce the desired discharge pressure. 

For example, if suction pressure is 2000 psi and 
discharge pressure is 3000 psi, the pump requires 
powering only for the differential pressure of 1000 psi, 
plus a small addition for friction losses. Consequently, 
great savings in first cost (motor, gear reducer, etc.) 
and operating cost can be effected. 


See Our Exhibit 
at the 

25th Exposition of 
Chemical Industries 






December 5-9 
1955 


AND MACHINERY COMPANY 
PHILADELPHIA @e PENNSYLVANIA 


SUBSIDIARY OF AMERICAN METER COMPANY / st. 1836" 
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HILCO 
OIL RECLAIMER 


purifies vacuum pump oil by con- 
tinuous recirculation, either on a 
full-flow or by-pass basis, or in- 
termittently on a batch basis, de- 
pending upon the requirements 
and physical layout of your plant. 


OIL RECLAIMER 


HILCO OIL RECLAIMER SYSTEMS are 
the finest available for VACUUM PUMP users 


A simple, economical and efficient method of restoring contaminated 
lubricating and sealing oil to the full value of new oil. HILCO Oil 
Reclaimers are used for the purification of vacuum pump oil in con- 
junction with the manufacture of transformers, condensers, capaci- 
tors, drugs, vitamin concentrates, radio tubes and light bulbs, essen- 
tial oils, optical lenses, refrigeration compressors, titanium and many 
other products. A HILCO will produce and maintain oil free of all 
solids, sludge, acid, moisture, solvents, and dissolved gasses and re- 
store viscosity, dielectric strength and other specifications to new 


oil value. 


re) 
THERE IS A HILC 
FOR EVERY oll PUR- 
IFICATION JOB .- - - 
AND EACH OFFERS 
YOU 


These Features! 


— a For Complete Details 
Ask For Bulletin R-160 


THE HILLIARD @oxZéoration 





144 WEST FOURTH ST. 
CANADA: Upton-Bradeen-James Ltd., 890 Yonge St., Toronto; 3464 Park Ave., Montreal 
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Chemical Statistics Handbook, 4 ed. 
Manufacturing Chemists’ Association, 
Inc., Washington, D. C. (1955), 412 
pages, $3.00. 


This publication is a continuation of 
the series begun in 1940 and formerly 
titled, “Chemical Facts and Figures.” 
It contains a wide variety of official in- 
formation and all other available official 

| Statistics relating to the chemical and 
| allied products industries for the years 
| 1950 through 1953 with partial data 
| for the first six months of 1954. 
Primarily a basic reference work, the 
handbook covers in detailed tabular form 
such topics as production, employment 
and wages, wholesale prices, tax data, 
| import-export figures, plus financial 
records for 100 chemical process com- 
| panies for 1950-1953 as compared with 
| 1939, 
A special section is devoted to 
| Canadian chemical and mineral statistics. 





Professional Engineering Registration 
Laws. A. L. McCawley. Alfred L. 
McCawley, Trustee Publication Fund, 
Jefferson City, Missouri (1954), 614 
pages, $8.75. 


Reviewed by John M. Weiss, Consult- 
ing Chemical Engineer, New York. 


This book is a compendium of the 
laws governing the practice of profes 
sional engineering in the United States, 
its territories, and the District of 
Columbia with the specific requirements 
for each subdivision arranged alpha- 
betically in chapters. In each case the 
official title and address of the registra- 
tion board are included at the begin- 
ning of each chapter. On requirements 
or administrative procedures common to 
a number of states, reference is merely 
made to items in a general chapter near 
the end of the book where such common 
matters are collected and the names of 
individual states and territories are 
listed in the appropriate section. This 
means, in determining the requirements 
and regulations of an individual state, 
one must do quite a large amount of 
cross reference. It would seem to the 
reviewer that it would be simpler for 
the engineer seeking information on his 
own state merely to obtain a copy of his 
local law, rather than use this com- 
pendium as a reference. 

It does not appear therefore that this 
book would be useful to the average 
engineer interested in the situation in his 
own or even in several of the political 
subdivisions. The book would be most 
useful to an engineer making a general 
| study of all engineering registration 

(Continued on page 26) 
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Another Eimco Continuous Vacuum Filter 


The machine pictured is built as two different 
machines. One contains a drum type filter with a top 
feed for drying sand or other crystalline materials. 
The other contains a disc type thickener filter which 
runs completely submerged. It is built with a large 
port for carrying the clarified product or filtrate and 
a small port arranged to admit a small amount of 

_ blow at the bottom sector for dislodging the thickened 
material so that it can be discharged at the bottom 
of the tank. 


THE 


Salt Lake City, Uteh—U.S.A. 


These are special filter applications and examples 
of developments in liquid-solids spatetes through 
filtration. 

Eimco, with more than half a century of exper- 
ience in serving the process industries, makes drum, 
disc, pan, pressure, plate and frame and tubular 
type filters with numerous attachments that can be 
applied to processing industries with difficult filtra- 
tion problems. 

Write for complete information. 


EIMCO CORPORATION 


Export Offices: Eimco Bidg., 52 South St., New York City 
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CATALYST 
O F 
INDUSTRY 


LTH 
the Miracle Elomeit 


cat'a-lyst: chem., the causing or accelerat- 
ing of a chemical change by the addit 


of a... (catalytic agent! 


From air conditioning to welding fluxes, _lainized aluminum, low temperature heat 
Lithium chemicals are the catalysts of in- treating, cermets, deicing of parked air- 
dustry. Multi-purpose greases, porcelain craft—these are wholly new fields with 
enamels, organic chemicals, pharmaceuti- an interest in Lithium. Why don't you con- 
cals, electric storage batteries, heat treat- sider the possibilities Lithium offers for 


ing, glazes, electronic ceramics, metal- your production process? Investigate the 


lurgy, brazing fluxes—all boast products profit potentialities of this wonder metal. 


made better by the addition of Lithium. | We will be glad to discuss it with you. 


Architectural porcelain enamels, porce- 


























= 


Brazing Fluxes Organic Chemistry Air Conditioning Multi-Purpose Greases 











) LITHIUM CORPORATION 
... trends ahead in industrial applications for Lithium & OF AMERICA, INC. 


2540 RAND TOWER 
MINNEAPOLIS 2, MINN. 


MINES: Keystone, Custer, Hill City, South Dakota « Bessemer City, North Carolina « Cat Lake, Manitoba « Amos Area, Quebec « BRANCH SALES OFFICES: New York « Chicago 
CHEMICAL PLANTS: St. Louis Park, Minnesota « Bessemer City, North Carolina e RESEARCH LABORATORY: St. Louis Park- Minnesota 
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Glass piping dramatically illustrates how 
Adams Poro-Stone Filters clarify the dark 
input liquor to produce crystal-clear filtrate. 


Dramatic Results with ADAMS Poro-Stone Filters at BECCO 


Efficient filtration is a critical process requirement in 
the electrolytic preparation of hydrogen peroxide. 
Thus at the Buffalo plant of the BECCO Chemical 
Division, Food Machinery and Chemical Corporation, 
the most effective filtration equipment was vitally 
necessary. 


Finely divided iron compounds are precipitated during 
purification of the cathode liquor. This precipitate 
must be completely removed before recycling the 
filtrate to the cells to insure high process efficiency and 
ultimate product purity. 


Adams Filters with inert Poro-Stone media were 
chosen for this critical filtration process in the initial 
installation. Rubber lined construction and glass piping 
were also specified to prevent any possibility of product 


contamination. 


Vol. 51, No. 9 


Increasing demand for BECCO high-purity peroxide 
made additional production facilities necessary in 1949 
and again in 1951, plus another installation in their 
new west coast plant. On the basis of their excellent 
performance, Adams Poro-Stone Filters were specified 
in each case. 


Do you have any filtration problems in your process? 
Our Engineering Department will be glad to be of 
help. For general information on Adams Chemical 
Filters write for a free copy of Bulletin 431. 


R. P. ADAMS CO., INC. 


240 E. PARK DRIVE BUFFALO 17, N. Y. 
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You can repack 


HAMMER G.P. PLUG VALVES 


under full operating conditions | 


This battery of HAMER Gland-packed Plig Valves is in service 
on a heot exchanger at Warren Petroleum’s Saunders Plant 





HAMER Line Blind Valves 


Built for strength 
and durability, 
Hamer Line 
Blind Valves are 
the modern means 
of blinding pipe 
lines quickly and 
effectively. A one- 
man, One-minute 
operation. Cuts 
costs, and speeds 
up operations. 


HAMMER VALVES, INC. 








Shutting down to change valve packings 
costs dearly in time and money. That's why 
Warren Petroleum uses Hamer gland-packed 
Plug Valves. Not only can Hamer gland- 
packed plug valves be repacked under full 
operating conditions, but because of the | 
exclusive plug adjusting nut, a feature of all 
Hamer Plug Valves, the valves can’t stick 
or freeze. No matter what the time lapse or 
service you have positive E-Z turn control 

at all times. 


Send for FREE Catalog 


2919 Gardenia Ave., Long Beach 6, Calif. 
Representatives throughout the World 
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laws or whose practice extended over the 
entire country. In such case, the book 
might prove to be a valuable source of 
quick reference. The average chemical 
engineer, however, would find it of little 
value in his library. 

At the end of the book there is a 
short summary of Canadian laws, deal- 
ing mainly with the provisions for var- 
ious types of structural engineering and 
not germane to chemical engineering. 
There are also some interesting abstracts 
of court decisions on matters that have 
arisen in connection with engineering 
laws. These are surprisingly few in 
number; only some half dozen or so 
deal mainly with the constitutionality 
of the acts in relation to state con- 
stitutions. 


Education in Petroleum Engineering and 
the Petroleum Sciences in the South. 
Prepared by the Regional Committee 
on the Petroleum Sciences. Southern 
Regional Education Board, Atlanta, 
Ga. (1955), 13 pages. 


This pamphlet outlines ways of ob- 
taining undergraduate and graduate edu- 
cation in petroleum engineering and the 
petroleum sciences at the southern uni- 
versities which have developed special- 
ized curricula in these fields. The South- 
ern Regional Education Board operates 
under a compact ratified by fourteen 
state legislatures. It helps states to 
achieve greater quality and economy in 
graduate and professional education by 
avoiding unnecessary duplication through 
region-wide planning and action. 


Applied Solar Energy Research. Edited 
by E. J. Burda. Stanford Research 
Institute for Association for Applied 
Solar Energy, Phoenix, Arizona 
(1955), 300 pages, $5.00 (cloth), 
$4.00 (paper). 
This directory of world activities re- 

lated to solar energy utilization includes 

a selective bibliography of technical and 

scientific publications. Each listing gives 

the title and address of the research 
group, names of principal researchers, 
and brief description of the solar re- 
search program. 


Book Received 


Outlines of Enzyme Chemistry. J. B. Neilands 
and Paul K. Stumpf. John Wiley & Sons, Inc., 
New York, N. Y. (1955), 
$6.50. 


Heat Transfer Phenomena—The Flow of Heat in 
Physical Systems. R. C. L. Bosworth. Asso- 
ciated General Publications Pty. Ltd., Sydney, 
Australia. John Wiley & Sons, Inc., New York 
(1952), xii +211 pages. $6.00. 


v-x+315 pages, 


September, 1955 


Special Stainless Steel Batch Dryer for 
Drying Fine Catalyst without Dust Loss. 


Two Complete Drying Systems, Can Be 
Operated Together—or Singly—to Meet 
Varying Plant Requirements. 


e « « provides easy, economical, smoke-free 
disposal of still and tank bottom sludge, office 
waste, rags, food waste, and other oil refinery, 
industrial or commercial wastes. 


@ Material to be burned is raised in the skip bucket and fed into 
the brick lined kiln with a specially designed feeder. Kiln can be rotated 
at various speeds, permitting the burning time to be altered to meet 
changing requirements. Ashes are collected in the brick chamber. An 
auxiliary oil burner is provided for use when the materials are not readily 
combustible. Consult Bartlett-Snow on your next drying, cooling, 
calcining, waste disposal or other heat engineering problem. Our 


wide experience can save you both time and money! 


ween® 


ens! 


Dryers + Coolers + Caleiners - 


“Builders of Equipment for People You Know” 








Now Available 
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6000 W.6.G 


WORKING PRESSURE 
1500 psi. at 850° F. 
6000 psi. W.O.G. 


New Crane Forged Steel Instrument Valves 


Been looking for an exceptionally rugged, compact, 
and low-priced stop valve for your small hydraulic or 
high-pressure, high-temperature instrument lines? 

Crane has developed it—sizes 4”, %” and %”, in 
both screwed and socket-welded patterns. It’s the all- 
new Crane Forged Steel Instrument Valve, and you 
can specify it now for immediate delivery. 


Will Handle Many Services 


Note closely the over-all design and construction 
shown above of this new Crane valve. Oversized stuff- 
ing box—heavy-duty Crane Exelloy stem with integral 
disc —bolted gland —swinging gland eye bolts—outside 
screw and yoke construction—all add up to the high 
performance and low maintenance you want in a valve 


for your instrument panels, orifice meters, bypass and 
gauge lines, regulator leads, and other hydraulic and 
high pressure/temperature lines. 


Literature on Request 


These rugged, low-cost stop valves are built for 1500 
psi. at 850° and 6000 psi. W.0.G. Construction and 
materials are job-engineered by Crane experts— backed 
by a century of quality manufacturing, matchless ex- 
perience. You’ll want complete information on the all- 
new Crane Forged Steel Instrument Valves. Contact 
your Crane Representative, or write to Crane Co., 
General offices, Chicago 5, Illinois—Branches and 
Wholesalers serving all 

industrial areas. 


CRANE CoO. 


VALVES . FITTINGS ° 
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SPLIT DOME 
CAST-IRON 


The conduit box is a heavy duty, cast-ir 


positioned, lugged and clearly marked. 
can be rotated to any of four positions. 
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NEW NEMA 
RATINGS 


The new dimension 

standards recently 

»dopted by NEMA offered 

timely opportunity to 
troduce the new Types 

J and E, providing more 

compact power, greatest 


safety and better value 


. TOTALLY-ENCLOSED 
5 


co NDU iT BOX The frame, end bells, fan guard cover and conduit box of the new 


Type J (Totally-Enclosed) and Type E (Explosion-Proof) U.S 
motors are all made of cast iron to offer complete protection 
against corrosive conditions and external blows. The shock- 
resistant, cast-iron frame is heavily ribbed for added strength and 
rapid heat dissipation. The iron grille is cast integrally with the fan 
guard. It permits maximum flow of air to the ventilating fan, 
prevents entrance of debris and avoids breakage. These, plus many 
other exclusive U. S. features such as asbestos-protected windings, 
Lubriflush transverse lubrication, and normalized castings, make 
U. S. Totally-Enclosed motors the most advanced concept of 
complete protection for dangerous duties. 


U.S.MOTORS jij) 


Mail coupon for comprehensive fully 
illustrated booklet ee 


peo---cfTftneee ee 


on, diag- U. S. ELECTRICAL MOTORS INC. CEP-9 


onally split type, neatly contoured and easiest of Box 2058, Los Angeles 54, Calif. or Milford, Conn. 


access. It is fitted with a special gasket and is Please send Bulletin No. 1879 
anchored to the case with four screws. Leads are 





The box 
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little drip 
costs you money! 


On a 10¢-per-gallon product, 6 CC of leak- 
age per minute costs you about 
$90 per year in unneces- 


sary product waste. 


REPLACE 
PUMP PACKING WITH 


BJ MAKES 
A COMPLETE LINE 
: OF MECHANICAL SEALS... 


a BJ makes reliable high-preci- 

nl sion seals in material and 

construction combinations to 

answer almost any pressure, 
temperature and liquid re- 
by installing a BJ Mechanical Seal. You not only realize tess as one — 
important savings of pumped products but you also seal for each specific pumping 
need. Ask your nearest BJ sales 


a, — engineer to show you how 
Seal also prevents contamination of the pumped liquid Mechanical Seals can save you 


... protects against volatile and corrosive liquid hazards. money. Or you can obtain fur- 
ther information by writing for 
BJ Bulletin No, 54-1-10,000. 


Eliminate unnecessary stuffingbox leakage 


save on repacking and downtime losses. A BJ Mechanical 


~~ Byron Jackson Go. 


PUMP DIVISION 
P. O. BOX 2017 TERMINAL ANNEX ¢« LOS ANGELES 54, CALIF. 


Sales Offices in Principal Cities 
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trends / CHEMICALS RESUME GROWTH 


The chemical industry has long been tagged 
in investment circles as a “growth industry.” In 
Wall Street parlance this means it has a steady 
and notable growth over a term of years far ex- 
ceeding the normal gains of industries, such as 
foods, which depend chiefly on population 
growth for sales gains. 

For this reason chemical stocks are favorites— 

articularly in the portfolios of large estates and 
investment funds. The shares usually sell at 
prices twenty to twenty-five times their yearly 
earnings. Dividend yields, compared to prices, 
are often so low as to seem absurd to someone 
who likes income. The reason, of course, is that 
investors, especially big investors, prefer a piece 
of property they think will grow very much in 
value over a few years to one that simply pays 
good dividends. 


No Gains 

Curiously enough, although these ideas are the 
unquestioned back-bone of most investment 
thinking, over the past five years the chemical 
industry really has not been a “growth industry” 
in the sense that it has shown any startling gains 
in earnings. For example, Allied Chemical & 
Dye Corp. reported $4.80 a share in 1954 com- 
pared with $4.65 in 1950. Du Pont earned $7.33 
a share in 1954 against $6.59 in 1950, but in 
1953 earnings were only $4.94 a share. Union 
Carbide & Carbon Corp. reported $3.10 a share 
in 1954 against $4.30 a share in 1950. 

Figures such as these, taken just by themselves, 
make it appear that the investment wizards have 
been fooling themselves. Of course, the contrary 
is true. The chemical industry is just as much 
of a “growth industry” as ever, and probably 
has a good many years of extreme growth ahead 
of it. 

Record sales and new record earnings by 
nearly all of the leading chemical firms in the 
first six months of 1955 indicate that the business 
is on another big forward surge and has a? 
ently reached a new and higher level of profits. 


High Taxes—Readjustment 

There were a number of reasons why earnings 
apparently stagnated over the preceding five 
years. One reason was high taxes which took 
the cream off profits. Another was probably the 
readjustment to post war conditions. Some 
plant capacity built for war purposes could not 
immediately be run full in post war years. But 
more important than either of these causes was 
the huge program of new plant building that 
has been going on. 

This is, of course, long range planning for 
future growth. A large part of these plants were 
built under certificates of necessity which meant 
that they could be written off over a period of 
five years instead of the usual twenty year period 


-with very much higher annual depreciation 
charges. 

Under the liberal government terms, spurred 
by apprehension of another war around the 
corner, a firm could hardly afford not to build. 
And moreover if company A builds an ammonia 
plant, for example, company B logically feels 
they had better build one also so as to keep even 
on costs with competitors. 

So the past five years can probably be consid 
ered as a period of foundation laying, a period 
during which expenditures were high, and write 
offs were heavy. The chemical industry has been 
through other periods like this in the past and 
probably will be again. 


Tide Turn 

Now however the tide seems to have turned 
for the better again. In the second quarter of 
this year a list of 21 chemical firms reported a 
total net income for the period, of $195,000,000, 
compared with $152,000,000 in the correspond 
ing period in 1954—a gain of about 28%. 

In the first half year Allied Chemical earned 
a $2.91 a share, indicating a net for the full year 
of around $6 a share against the $4.80 reported 
in 1954. Du Pont reported $3.98 a share indi- 
cating net for the full year of around $8 a share 
against $7.33 in 1954. Union Carbide reported 
$2.20 a share indicating a year’s total of around 
$4.50 against $3.10 in 1954. 

All of these figures are new high records. What 
the future holds in store is of course uncertain, 
but most chemical leaders are quite confident 
that their business will hold up at least through 
this year. And unless a really severe general 
business set-back should ensue, the chemical 
business on the average ought to do better than 
general business in the next few years. 

The newer plants will come into operation 
adding their sales volume and profits to swell 
the total. An example has bad been seen in 
the Union Carbide six months report which 
showed a gain in the first half of around 50% 
in net over the 1954 first half. Part of this gain 
was due to the operation of new plants for plas- 
tics and petroleum chemicals. 

Looking to the future there seems little doubt 
that plastics markets are still far from reaching 
their limits. New fields are constantly opening 
up, older ones are still growing. New plastics 
such as the epoxy resins, and the isocyanates, 
which fall more into the synthetic rubber class, 
are apparently just beginning a long period of 
possible huge growth. 

Finally, looking far into the future, there are 
the glamorous possibilities of great benefits to 
the chemical industry from the atomic sciences, 
which should throw new light on the nature of 
matter, how to handle it, change it, which after 
all is the prime concern of chemical firms. 
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what’s in this issue... 





you may be interested in— 


CHEMICALS GROW - (p. 31) = to help you 
better understand the industry's finan- 
cial trends ... 


EQUIPMENT SERVICE HISTORY - (p. 385) - 
Now its maintenance in the role of his- 
torian - compiling information for man- 
agements' decision... 


FIBERS - (p. 395) = a complete round- 
up tells what's developed and about 
to be. . -« 


LOW TEMPERATURES = (p. 399) = in the 
liquified gas range - are coming into 
big-scale usefulness in purifying in- 
dustrial gases... 


WHAT TOP MANAGEMENT THINKS - (p. 405) - 
about engineers as management material 
is revealed by widely-known chemical 
firm executive... 


DIELECTRIC - (p. 405) = drying of mate- 
rials having high initial moisture con- 
tents has had little published on 
Subject until now... 


EXPLOSIONS - (p. 411) = can be minimized 
or at least controlled, according to our 
author, who tells how to do it... 


CENTRIFUGING GELATIN - (p. 415) = can 
involve real headaches...did at Eastman 
Kodak, until they devised equipment de- 
scribed ...wmaybe same will work with 
your problem material... 


DOLLARS & SYNTHESIS GAS = (p. 419) - 
There are various ways to make S.G. in 
preparation for synthesizing ammonia; 
better consider pressure reforming as 
one that might save $$$... 


WHAT DO YOU THINK ABOUT MANAGEMENT? - 
(p.- 423) - here is a searching examina- 
tion of the subject... 


SIEVES & BUBBLE PLATES = (p. 425) = which 
are better? Here's a DuPont-experience 
based answer .. . 


PARTICLES IN LIQUIDS = (p. 429) = sys- 
tems are widely used in chemical en- 
gineering processes. This paper greatly 
extends information available to the 
design engineer... 
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INTERNATIONAL NEGOTIATIONS - (p. 435) - 
may seem far afield to what you do, but 
you may be surprised...as was author 
Page ...to find your abilities and 
knowledge as a chemical engineer deeply 
involved in overseas affairs ... 


HOW TO USE LIQUID METALS - (p. 35) - 

a forum on pump standardization, and 
other vital symposia, will be your fare 
at the Detroit Annual Meeting... 


ANOTHER M.C.A. SURVEY = (p. 40) = reveals 
chemical sales reach all-time high... 


MORE URANIUM CAPACITY =- (p. 42) - is 
forcing through two major plant expan- 
sions ..- e 


INDUSTRIAL VS. MILITARY MANPOWER - (p. 44) 
- things are happening fast in Washing- 
ton now that the President signed the 
mew act .. . how this will effect 
draftable engineers is discussed in this 
last-minute resume... 


WHAT DO YOU THINK ABOUT PLANT EQUIPMENT? 
- (p. 44) = read how a major equipment 
builder takes 3 days to find out in every 
3 months! 


"SYNTHETIC" NATURAL RUBBER = (p. 46) = 
the race is on to try to produce it 
commercially ... 


INDUSTRY-SPONSORED DISTILLATION RESEARCH 
STUDY = (p. 48) = picks up momentum... 
full plant-scale data will be compared 
with the experiments ... 


3-MEETINGS-IN-1-EVENING = (p. 48) = sounds 
impossible but it really happened... 


OUTSTANDING - (p. 78) = was comment at 
Spring Inco Chemical Corrosion Conference 
+ « « re: consultant Ken Tator's organic 
coatings classification system - charted 
herewith... 


TV - (p. 86) =. to tell people what 
chemical engineering is, ch.e’'s do... 
find out how by reading of Midland's 
experience .. . 


THINGS ARE REALLY HAPPENING = (p. 88) - 
speaking nuclearly! 

























PHOSGENE mm 


FOR THE PRODUCTION OF, PHOSGENE 






Girdler gives you 
complete design-engineering- 
construction service 


This flow diagram shows a process for producing phosgene—an 
increasingly important chemical in making many organic prod- 
ucts varying from solvents to plastics. An important use is for 


GIRDLER DESIGNS processes and plants 


polyurethanes (isocyanates). This phosgene process uses the GIRDLER BUILDS processing plants 


Girdler process for producing carbon monoxide and hydrogen 
from natural gas or other light hydrocarbons, a process notable GIRDLER MANUFACTURES processing apparatus 
for high purity and flexibility. In addition to phosgene and GAS PROCESSES DIVISION: 


carbon monoxide, by-product hydrogen can be produced in any Chemical Processing Plants Nitric Acid Plants 
: : : Hydrogen Production Plants Acetylene Plants 
uantity and purity desired. os r 
q ) P ben ‘ Hydrogen Cyanide Plants Sulphur Plants 


xitdler assumes unit responsibility for designing, engineering, rogen Sulfide Plants mmonia Plants 
Gird] ponsibility for designing, eng Z Hydrogen Sulfide PI A PI 
and constructing phosgene plants or other gas processing plants. Synthesis Gas Plants Ammonium Nitrate Plants 
Take adv . 6 , Gin P a . : Pt d ae &P : Cerbc.. Dioxide Plants Hydrogen Chloride Plants 
ake advantage of Girdler's experience and proved pe rformance Ges Porifention Pleats Fertilizer Plants 
for your process expansion or modernization. Call our nearest Plastics Materials Plants Phosgene Plants 


Carbon Monoxide Plants Formaldehyde Plants 
Catalysts and Activated Carbon 


te GIRDLER Com21, 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 


GAS PROCESSES DIVISION: New York, San Francisco VOTATOR DIVISION: New York, Atlanta, Chicago, San Francisco 
in Canada: Girdler Corporation of Canada Limited, Toronto 


office for complete information. 
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: SELECTIVITY OF SERVICE 


The recently enacted Public Law 305, which sets up rules affecting 
military and civilian manpower, represents at least a partial victory 
for professional societies, industrial groups, and others who have been 
working for a more rational allocation of talents of the skilled—but 
young—engineers and scientists. 

According to information at hand, the new law contains essentially 
those provisions which the Engineering Manpower Commission (in 
which the A.I.Ch.E. participates) advocated for years. E.M.C.'s efforts 
have been directed at underscoring the crucial role of the engineer in 
our national economy and national security, and has included five 
separate appearances before Congressional Committees to explain 
the status of engineering manpower and to urge its selective utilization 

Selectivity, in contrast to universality, has been and is the crux 
of E.M.C.’s advocacy. The fact that a man physically and mentally 
capable of military service should be considered for either active or 
reserve service on the basis of the relative contribution he is making 
as a civilian, compared with what he would contribute in the services, 
is in today’s way of thinking—common sense 

Paradoxically, the philosophical drives toward universality of 
service paralleled the intensification of industrialization and the devel 
opment of the unique importance of the engineer and other specialized 
personnel, thus presenting an exceedingly difficult legislative problem 

But the new law can make it possible to apply selectivity on a 
practical basis. Bringing this about will, however, be a massive task 
This clearly is not the time to relax our efforts, but rather to redouble 
them. Differences in viewpoint, tendencies to overgeneralize on the 
motives and acts of various interested groups will all have to be 
coped with, and frustration will be experienced by those young tech 
nologists and scientists close to call for military service. Even when 
the working organization and its operating rules are established, time 
will be required to feel its effect at local draft board levels. In the 
meantime, we trust that well-meaning people of authority will be 
considerate in dealing with the cases of vital young engineers, and 
will regard generous temporary extensions of deferments—until the 
new rules can be put in effect—as deemed best for the uninterrupted 
building of our nation’s power. 

We have every confidence that the wisdom of the Congress, to be 
matched, we trust, by wise administration of the new law, will be 
justified in the months and years ahead by the achievements of the 
young professional persons involved, and their organizations. 


|.B.M. 
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Etow to improve centrifugal 


efficiency as much as 300% 


Any good centrifugal will separate liquids from solids. 
But there's an importance difference in the out-of-balance 
loads that they can safely handle . .. and, in thé years of 
trouble-free service you will get. 

For example, laboratory tests plus records from the field 
show clearly that a Tolhurst Center-Slung® Centrifugal will 
handle up to 300% greater out-of-balance payloads than 
possible with ordinary centrifugals. And it’s all due to the 
unique Tolhurst design and engineering. The improved 
chain link suspension, housed in grease-packed sleeves and 
mounted in neoprene buffers, controls vibration and permits 
the revolving mass to find its own center of gyration. Thus, 
bearing stress, which accompanies unbalanced loads, is 
relieved; excessive vibration dampened; and friction reduced. 


Tolhuret ccurncucas 


A Tolhurst can switch back and forth at a moment's notice 
between materials of different viscosities. No wonder trouble- 
free service for 20, 30 and even 40 years is nor unusual for 
a Tolhurst. 

Your Tolhurse Centrifugal, either Center-Slung or 
Suspended, can be built of any material that can be fabricated 
by normal shop methods. You can choose from a wide range 
of basket capacities, perforate or imperforate construction. 
Or, if your process calls for continuous centrifuging, the 
NEW Tolhurst “Maxi-Flex” has many exclusive advantages. 

As a first step toward improving your centrifuging efh- 
ciency, mail the coupon for complete details on how Tolhurst 
Centrifugals can cut your costs, improve your product, and 
pay for themselves through savings. 


O Send catalog 


© Have representative call 
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American Machine and Metals, Ine. "= 
DEPT. CEP955, EAST MOLINE, ILLINOIS City, Zone. State 
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The large continuous-operation 
petrochemical plants and refin- 
eries of the Southwest are often 
referred to as “proving grounds” 
for the evolution of process equip- 
ment. In this article—based on a 
recorded transcript—engineers re- 
sponsible for maintenance and 
inspection tell how serviceability 
information is being collected and 
used... 


C.E.P. Editor: Purpose of this meet- 
ing is to get for the readers of C.E.P 
a report on your experiences and meth- 
ods used in measuring how well process 
equipment performs actual 
vice conditions. We are well aware that 
what goes on in your vast petrochemical 


under ser- 
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round table on 


EQUIPMENT PERFORMANCE 
AND MAINTENANCE HISTORY 





Exclusive CEP Field Report— 
Place: Houston, Texas 


Means listens, Gilbert makes notes, while Alexander and Darling exchange views 
Brooks in foreground 


and petroleum refining plants is exceed- 
ingly important in presaging what the 
more advanced plants of the future will 
In the meantime, we ar 
kinds of 


developing for 


be able to do 
interested in what 


presently 


yardsticks 
you are your 


own, your executives, and your compan 


designers’ judging 
whether equipment is 
should be replaced .. . or 
environmental conditions 
tered through 
changes. 


ies’ plant uses in 
suitable 
whether the 
should be al 


employm« nt ot process 


Alexander, Moderator ld like to 





Those who took part 


Moderator and Arrange- 
ments Chairman 


Wayne €E. Alexander, asst. 
director Engineering, Plastics 
Div., Monsanto Chemical Co., 
Texas City, Texas. 





Allan Gilbert, maintenance 
engineer, Carbide and Car- 
bon Chemicals Company, 
Texas City, Texas. 





J. H. Means, production 
manager, Light Hydrocarbon 
and Polyhydric Chemicals, 
Dow Chemical Company, 


Freeport, Texas. 
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W. A. Brooks, metallurgist 
and materials engineer, Dow 
Chemical Co., Freeport, 


Texas. 





Kenneth B. Jones, manager, 
Construction & Maintenance 
Department, Diamond Alkali 
Company, Deer Park, Texas. 


David E. Pierce, director of 
Manufacturing Control, Dia- 
mond Alkali Company, 
Cleveland, Ohio. 
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P. E. Darling, asst. monager 
of Engineering, 
Oil Company, 
Texas 


American 
Texas City, 





C. W. Lubbock, maintenance 
engineer, Engineering Div., 
Humble Oil & Refining Com- 
pany, Baytown, Texas 





A. J. Romeril, superintendent 
of Maintenance, Plastics Di 
vision, Monsanto Chemical 
Company, Texas City, Texas 














make the point that most of the plants 
represented here are operated by and for 
companies having executive and design 
offices for major projects, headquartered 
elsewhere. I think it is accurate to say 
that in general, we will be able to tell 
about and discuss what we do in these 
plants, but we may not be able to give 
a complete picture of all the uses made 
of our developed information, elsewhere 
in our companies. 

Let’s open the discussion by asking Al 
Gilbert to tell us what Carbide has been 
doing in connection with equipment ser- 
vice history collection and usage. 


items Recorded 


Gilbert (Carbide): We collect such in- 
formation in two categories: equipment 
and machinery. Equipment, according 
to this terminology, entails such proc- 
essing items as tanks, vessels, columns. 
Machinery has moving parts. The 
equipment record is started with a file 
of complete purchasing specifications. 
Revisions and other pertinent data on 





Lubbock, Means, Gilbert, and Darling (foreground) hearing description 


of Monsanto’s ma 


use and maintenance are added during 
the useful life of the equipment. Such 
information is kept in a central file for 
each plant where the equipment is used. 
Machinery records are similar, although 
not extensive. We analyze the 
records and try to determine improve- 
ments which would extend equipment 
service life for similar applications. 


as 


Alexander: Does this entail every item 


of equipment and machinery in your 
plants? 
Gilbert (Carbide): We do not keep 


specific records on all valves and other 
small and numerous items, as individuals. 
We do have standards for types of 
valves for various services and we keep 
records on the types. If we find a bet- 
ter type we change the plant’s 
design standards. Certain instrument 
valves are exceptions as we do maintain 
individual records on them. These serve 
as a guide to the Instrument Depart- 
ment in making replacements. We also 
maintain records on all safety valves. 


valve 


Cards 


Alexander: Do you use card records? 
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Gilbert (Carbide): We designed our 
own form, Wayne, but are revising it, 
hoping to keep all records on an IBM 
system. We have used the Keysort 
system, but it is so time consuming in 
manpower to get adequate information 


out of it, that we haven't been able to 
get all records under that type of 
system. That’s the reason we're trying 


to get over onto the IBM system—that 
will give us quicker access to informa- 
tion. Our maintenance costs are going 


IBM. 


on 


Alexander: I think the IBM system 
is going to work particularly in 
keeping records of individual equipment 
items. Maintenance cost is an important 
index to start with—a high or low main- 
tenance cost should certainly indicate 
whether the item could use improve- 
ment in design. 


well 


Gilbert (Carbide & Carbon): We do 
have costs entering into our equipment 
records, now. 
Accounting Department. 


This is handled by the 
But we're pri- 





intenance program. 


to 


trying 
record the technical side of equipment 


marily interested, now, in 
maintenance such as you experience 
when you repair a tank and find a cor- 
rosion condition. We're trying to 
record on our IBM records the corro- 
sion rate of the type of material in the 
particular environment. From this we're 
determining whether it would 
cheaper to replace the present material 
with a different type. 


be 


Pierce (Diamond): We expect to tie 
in the equipment records at the Paines 
ville plant of Diamond with the IBM 
system as part of a more extensive pro 
gram than has existed in the past. 


Jones (Diamond): We're (at Deer 
Park) going to start in July with labor 
records recorded on IBM. 


Alexander: Will Jim Means give us 
a rundown on Dow’s experience? 


Means (Dow): Our records are kept 
pretty well departmentalized, according 
to individual plants. They are compiled 
generally in two places. Our corrosion 
people have one set of records mostly 
pertaining to materials and corrosion, 
involving tests whereby specific given 
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materials performance can be measured. 
Isn’t that correct, Bill? 


Brooks (Dow): Yes, and I would add 
the information that comes out of trou- 
ble shooting—following the histories of 
certain new materials and new equip- 
ment that we've had in the test class 


C.E.P. Editor: Bill, what’s your group 
at Dow called? 


Brooks (Dow): Metallurgical Section 
of the Electrochemical Engineering De- 
partment. 


Filed Locally 


Means (Dow): We have felt that by 
keeping these records departmentalized 
enables us to follow much more closely 
the actual service conditions that any 
of this equipment is subject to. Condi- 
tions can vary so very widely in cor- 
rosive environments—any maintenance 
man knows that what works one place 
won't necessarily work on something 
with even slightly different character- 
istics. 
any 


Alexander: Are those records in 


way coordinated inter-plantwise? 
Means (Dow): Coordination does 
exist to the extent that if anyone 
going to deal with a particular corrosive 
chemical he knows which plants to 
contact to get the latest information on 
how various materials and equipment 


have held up under actual service condi- 


is 


tions. This checking is done exten- 
sively. Records are compiled generally 
on file cards. If it’s pressure vessels, 


heat exchangers, and things of that sort 
—most departments keep them in a 
folder complete with original tests, 
drawings, and specifications. These rec 
ords are kept primarily for one reason— 
safety. 

Alexander: Do you keep a complete 
file for each item of equipment that 
starts through with specifications, draw 
ings, perhaps purchase orders and the 


records—all in that one 


maintenance 
file? 
How- 


or 


Means (Dow): Normally, yes. 
ever, for run of the mill pumps 
standardized valves on pretty well-stand- 
ardized service, no particular record is 
kept. We feel these are pretty 
nailed down except for some stringent 
operating conditions. 


C.E.P. Editor: What 
cases where pumps are operating under 
stringent conditions? 

Means (Dow): We keep a pretty 
close record on them, and on all main- 
tenance work done. This enables us to 
note definite need of improvement and 
things of that sort. 


well 


about thos« 


Alexander: If equipment isn’t giving 
any particular difficulties, you may not 
keep such complete records on it? 


Means (Dow): With a simple water 
pump, for instance, we would not keep 
any particular records on its perform- 
ance or the maintenance required. I 
think most of us feel that we're getting 
along pretty well with what we have 
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mer 


because if a man is responsible for a 
whole operation, he is going to keep a 
pretty close eye on each and every piece 
of equipment in it. Further, if a new 
plant is to be designed and built, one 
man from a similar plant is designated 
as a process engineer for this new oper- 
ation. He carries with him all of this 
available information that has been 
gathered on this type of process. 


Alexander: I think a point worthy of 
consideration by the smaller chemical 
plants around the country is that Dow’s 
plant is so big in numbers of opera- 
tions, geographically and otherwise, that 
they almost have to be decentralized to 
handle the job of information collecting; 
whereas a smaller plant may work on 


a centralized system. 


Alexander: Phil, we mieht pass on to 
you and see what American Oil Com 
pany’s experience is in this. 


Darling (American Oil Company): 
We maintain records on all equipment 

equipment everything except 
with 
keep records on special valves such as 
instrument valves, relief valves—certain 
others that have very design 
features. We don’t do it on standard 
valves other than keep track of the cor- 
rosion rate as a part of the pipe line 
We have not yet been able to work out 
any scheme we think will work on the 
[BM system for our operation for the 
reason that in oil refining operations 
corrosion rates change rather frequently 
because you're not always charging the 
Same stock to make the end 
product 


being 


sewers! In connection valves, we 


special 


same 


How Used 


Phil, what 
information at 


Alexander: use do 


make of such 


you 
Amoco 


Darling (Amoco): We have a variety 
of uses. First, of course, is preventive 
maintenance, namely replacement to 
torestall failure. The second is to keep 
track oi excessive maintenance, evidence 
of which may require us to scrap an 
item or change materials. Then we 
compile the results of inspections into 
reports of several categories which are 
used by our specification men for im- 
provements in our standards specifica- 
They’re used by our project en- 
gineers as background for new projects 
Also for efficiency improvement, which 
comes about largely because we do a 
fair amount of 
running machinery 


Alexander; Mr. Pierce, do 
something that you'd like to 


tions 


maintenance testing on 


have 
here? 


you 


say 
Pierce (Diamond): At Painesville we 
are taking a considerable step forward 
in the matter of records which is similar 
to what Ken Jones is doing here at the 
Deer Park plant. He is prepared to 
tell you just what is being done. 
Alexander: Good. Ken? 
Case Histories of Stock 


Jones (Diamond): At Deer Park we 
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maintain cards of equipment history on 
pumps, agitators, conveyors, air condi- 
tioning equipment—all electrical equip- 
ment such as motors, transformers, 
switch gears—also on control valves, 
regulators, safety and relief valves. W<« 
also compile service history on our roll- 
ing stock, automobiles, earth-moving 
equipment, compressors and portable 
compressors. In order to determine re- 
pair frequencies and the necessity for 
replacing old and worn-out equipment, 
we compile this data by our preventive 
maintenance records, by use of work 
orders, equipment repair logs, lubrica- 
tion charts, electrical equipment inspec 
tion forms, and instrumentation check 
off sheets. We also compile information 
by means of special formal reports to 
management covering extended outages 
of major plant equipment such as we 
have just been through now—we’'ve just 
overhauled three boilers. We prefer to 
put out a formal report—it’s a complete 
history of what we did, what we found, 
with recommendations for future outage 
work. In the case history of pumps, for 
instance, we find sometimes that a par 
ticular pump might have in its original 
design cast iron and bronze that did not 
hold up. We then change over to monel 
or nickel. The same way with the bear 
ing replacements. Such information as 
this is passed on to engineering for 
future service. 


C.E.P. Editor: Is that 
ing group at Deer Park? 


the engineer 


Jones (Diamond): Yes. 


Pierce (Diamond): I might that 
one of my pleasures is going around 
and collecting useful data such as Ken 
has described. I carry it back to Paines 
ville—to Central Engineering, or to any 
of the other plants. 


say 


Alexander: So it is kept coordinated 
Pierce (Diamond): Yes 


Alexander: I think we have some ot 
ganizational differences appearing here 
I know we're not all set up the same 
way organizationally and this may af 
fect how information is handled, what 
is done with it and how it’s done. 


Alexander: Jack Romeril of Monsanto 
might like to say what we do at Texas 
City, in the way of records. 


Romeril (Monsanto): We keep vari 
ous records on all kinds of equipment 
and machinery, heat exchangers, filters, 
towers, as well as our pumps, compres 
sors, and turbines, motors, and so on 
We keep records in the department th« 
equipment is in. It also depends on the 
type of repairs and the service we get 
from the equipment. I think our equip 
ment information gathering system is 
very similar to Dow’s in the respect 
that it is on a departmental basis. On 
equipment like pumps and other small 
pieces of equipment, records are kept 
on a card basis, but just rough notes are 
made on equipment like heat exchangers, 
towers, tanks, etc., we use the same 
sort of a file system as Dow with all 
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the information in it from the specifica 
In still other cases, where 
we have new and untried equipment 
where we expect high maintenance, we 
may go to the extent of keeping an 
individual log book on each item. That 
is, if we have five machines in a row 
we may keep five different log books, 
even though all five items are theoreti 
cally of the same design and perform 
the same functions. In that book 
we would keep all kinds of detailed in 
formation about the operation and main- 
tenance of that equipment. In still other 
of equipment poor 


tion sheet on 


log 


larger with 
service records in the past, as Ken Jones 
of Diamond mentioned, may go to 
the extent of writing a large bulky re 
the overhaul of the equipment 


pieces 
we 


port on 


Overhau! Reports 


contain detailed 


These 


mechanical 


reports may 
information 
with 
plant 
and 


[They may re 


conterences manutacturers 

and 
effe cts, 
tion In these 
tenance does the 
although, because of the 
maintenance engineers 
both make entries into and cor 
file. As to formal or 


cord 
representatives personne 


about possible ac 


causes, 
almost all 


provide 


cases, main 
intormation 
file 


and 


setup our 
operating 
pe ople 


sult the same 


serviceability 


planned programs of collection, we us¢« 
a little bit of both pump 
that performs so satisfac 
have to repair only the 
two years, we keep 
very sketchy records with almost no 
information at all. On the other hand, 
if we have one that is giving us a great 
deal of trouble we would be inclined te 
keep very detailed records of 
change made in the equipment and every 
factor that we know of about its opera 
tion and maintenance, to help us cor 
rect the failure. While most informatio: 
is kept at Texas City on a departmental! 
there equip- 
ment like keep 
the information centrally. 


If we have a 
for example, 
that we 


every 


torily 


pump seals 


every 


are some 
turbines, on 


pieces oO! 
which we 


basis 


sill Lub 


does 


Alexander: We'll pass on to 
bock what Humble 


Lubbock 


be in order to 


to sec 


I think it might 
give a little bit on 
setup. It 
chemical 


(Humble): 
our 
organizational seems to be 
different trom most plants 
Probably it’s a lot like Phil Darling’s at 
Amoco. The inspection group is known 
as the Maintenance Department of the 
Engineering Division. We have six ma- 
jor process departments in Baytown and 
inspection group which 
for all of them 
thickness 
done by 
intorma- 
sheets in 


we have an 
the equipment 
our corrosion 
measuring and so forth are 
these groups. The equipment 
tion is recorded on 8% by 11 
book—I just brought some 


covers 


All of 


cesting, 


a looseleaf 
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of them along as you might be inter- 
ested. They are our own forms—seems 
most people have developed their own 
forms. Each time a piece of equipment 
is opened for cleaning or for any other 
reason one of the maintenance engineers 
has a look at it. He then comes back 
to the office and jots down on a piece 
of paper that’s added to the book, the 
reason why the equipment was taken 
down—what was done to it and its 
general condition as found upon inspec- 
tion. That’s true on most pieces of equip- 
ment—such things as blow down drums 
or air receivers and things like that are 
checked every five years on schedule. 


Scheduling Shutdowns 


This information is very valuable to us 
as an aid to scheduling equipment in- 
spections—which is something manage- 
ment expects us to do. Every year we 
tell them along about November or 
December when we want to look into 
the major pieces of equipment during 
the following year. That affects their 
scheduling of construction work, so that 
they can have their maintenance people 
available to us at the right time. It 
also guides us in purchase of new equip- 
ment in the future for building new 
plants. We in maintenance work closely 


in advising project engineers and the 
design engineers who build the new 
plants. 


Alexander: Do you maintain records 
on all equipment or is it on a selective 
basis? 

Lubbock (Humble): No sir, on all 
equipment—equipment and machinery. 
I've noticed several mentions of large 
reports on equipment. We at Humble 
used to do that but we found it was 
taking a considerable amount of time— 
double time, that is, for our engineers 
in that they were getting the informa- 
tion, recording it in the record books 
and then writing formal reports on it. 
We restricted that sort of report writing 
now Only to very unusual items of main- 
tenance cost or failure. Now all the 
routine inspection and routine findings 
reports are kept in these chronological 
record books on each piece of equip- 
ment. All information is there and can 
be used by anybody. 


Alexander: Perhaps, there’s some mis- 
understanding in Monsanto’s case. We 
write these big reports only on major 
maintenance overhauls on major ma- 
chines—we might on large turbines for 
example 

Lubbock (Humble): It’s an unusual 


circumstance when we go to that ex- 
treme. 


Jones (Diamond): We prepare such 
reports to cover scheduled outings on 
major equipment. 


C.E.P. Editor: Is it not possibly a 
matter of size of operation? Your 
(Humble’s) refinery is one of the largest 
in the U.S. and you probably have to 
be very careful about the logistics of 
report writing. 
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Lubbock (Humble): That’s true. 


Darling (Amoco): At Amoco we've 
also been cutting down on report writ- 
ing—only the unusual items are re- 
ported. 


C.E.P. Editor: Wayne, you were tell- 
ing me before the meeting started about 
how important it is once you shut down 
a plant for the corrosion people to make 
inspections. 


Autopsy at Shutdown 


Alexander: At Monsanto we have a 
Corrosion and Inspection Section of our 
Engineering Department. What I was 
pointing out to you, John, was that 
when our continuous operating plants 
are shut down—and we picked this up 
from the refinery people—we'’ve got to 
go in there and examine the equipment, 
look for advance evidence of corrosion 
and stress failures, install and remove 
test specimens, and that type of thing. 
Do you, Al, have any setup of that 
type at Carbide? 


Gilbert (Carbide): Yes. We have a 
separate corrosion laboratory group 
within the Inspection Department which 
is separate from the Maintenance De- 
partment. It acts in the same capacity 
as Bill Brooks’ department at Dow. Our 
inspection group tries to obtain data 
when the equipment is out of service 
although occasionally data is obtained 
while in service. Corrosion problems 
are referred to the Corrosion Group. 


Alexander: Our group at Monsanto 
does the same thing. I didn’t mean to 
imply that it was only during shut- 
downs. 


Brooks (Dow): As you say, shutdown 
presents some very nice opportunities 
for the installation or removal of cou- 
pons and other items in test. Our re- 
cent shutdown has just given us a 
honey of an opportunity in that regard 
in our own plants. I think appreciation 
for the value of inspection, and the use 
of test specimens is growing. 


Lubbock (Humble): One thing that 
hasn't been mentioned yet is that we 
find it quite important in piping to re- 
cord on isometric sketches the measure- 
ments that are observed during down- 
time. These are marked directly on the 
isometric with the date of the down- 
time. It's filed in a looseleaf notebook. 
Next down-time when another field in- 
spection is made, we already have a 
detailed reference back to what the 
previous reading was. The whole book 
ultimately contains the sketches on just 
one crude pipe still—covering all the 
piping systems. (Editor's note: a “crude 
pipe still” in the petroleum refining in- 
dustry is comparable in size to a fairly 
large chemical processing unit.) It gives 
the material and positioning of piping, 
weight of pipe, series of the flanges, and 
fittings, and so forth. 


Alexander: What do you do, take 


Audigage readings or: something simi- 
lar? 
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Lubbock (Humble): We use the 
Audigage some. We use the Penetron 
considerably; snap calipers almost ex- 
clusively. 


Alexander: But you don’t actually 
measure each piece of piping? 


Lubbock (Humble): Not each piece— 
just at selected points. Enough to 
establish or rule out trends. When 
there’s evidence that a corrosion pattern 
is developing or a particular line is 
nearing retirement, we open more 
flanges and look at it in more places to 
be sure that we have the thinnest point. 


Test Specimens 
C.E.P. Editor: As you do that, do you 


ever put test specimens in the line? 


Lubbock (Humble): We use corro- 
sion test samples in vessels, heat ex- 
changers and lines. I might add that in 
our department we have a metallurgical 
testing section which does our corrosion 
testing work. 


Jones (Diamond): We have it done 
outside. 


Darling (Amoco): Amoco has it done 
outside, also. 


Darling (Amoco) (To Lubbock): 
Does each piece of equipment have its 
own inspection schedule? 


Lubbock (Humble): Let’s say a plant 
—a crude pipe still is on an 18 month 
inspection schedule. There may be some 
pieces of equipment in it, however, that 
are on a 36 month inspection schedule. 
Such equipment may be opened more 
often for process reasons—for cleaning, 
or other things like that. But we don’t 
make any thorough, rigorous inspection 
except at 36 month intervals. 


Darling (Amoco): I think that maybe 
our practices are just a little bit differ- 
ent in that we set up a schedule for 
each item of equipment from one year 
to five years and then when we don't 
have a long shutdown for complete in- 
spection, then we just get so much one 
time and so much another time. Am I 
correct that there’s some difference in 
our approach, there? 


Lubbock (Humble): Very little, I 
think that we're closer together than it 
sounded. In the projection, we set it 
up like you. The latter part of the year, 
we put in a schedule for each piece of 
equipment coming up in the four quar- 
ters of the next year, then any equip- 
ment two years after that to avoid a 
stack up—we work three years ahead, 
so that we don’t run into maintenance 
overloads. I think both our systems are 
very much alike. 


Alexander: I'd like to comment on 
these matters of planned turnaround and 
maintenance inspection routines. | think 
that the petroleum industry has been the 
pioneer. As we in the chemical industry 
have come into continuous operations 
on a big scale—particularly on petro- 
chemicals—we have adopted this man- 
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ner of operation and _ record-keeping 
from the petroleum people. 


Darling (Amoco): You have to have 
these records so that you can project 
and even-out your work load both for 
your engineering manpower and also 
for your mechanical forces. This has to 
be done far enough in advance to enable 
you to avoid finding yourself one month 
with more work than you can possibly 
handle and then the next month with 
the position of trying to find something 
to do. Our experience is that the sched- 
uling of manpower is just as important 
as the scheduling of materials. Further, 
the information that you gain from the 
various services these refinery process- 
ing. units are placed in varies quite 
often—more than you probably think. 
The information accumulated is valuable 
when you begin to plan the building of 
a new (similar) unit or even think 
about going into a different type of 
process. If you have good records, you 
can look back and find where you've 
done something sufficiently similar to 
that to draw a pretty good conclusion 
on how a piece of metal—or an item of 
equipment—will react to certain condi- 
tions. 


C.E.P. Editor: Do you mean that 
operating conditions in a given refinery 
unit may be varied enough from month 
to month so that equipment may 
be subjected to a wider range of oper- 
ating conditions than we in the chemical 
industry might realize? 


Oldest Records 


Darling (Amoco): It would be more 
accurate to say from year to year rather 
than from week to month to 
month. In some cases we have 21 years 
reflecting widely 
operating conditions. 


Lubbock (Humble): I think our rec- 
ord keeping at Humble in Baytown 
started back in about 1927 with the high 
pressure coils. At first, records were 
kept only on this equipment and that 
was strictly for safety reasons. It sort 
of grew from that—the information 
proved so valuable that we began to 
keep records on practically everything. 
Except, of equipment that 
doesn’t give much trouble. 


week or 


of records varying 


course, on 


Alexander: “Turnaround” has been a 
new term to the chemical industry—our 
batch processing didn’t call for a turn- 
around. As we got into large-scale, high 
quantity throughput, continuous opera- 
tions, we adopted both the term and the 
procedure. 


C.E.P. Editor: Could we discuss this 
term? 


Alexander: Turnaround is when you 
have a planned shutdown. Such advance 
planning enables scheduling of materials 
and manpower as well as production. 
You may plan three months in advance 
that you’re going to take certain units 
off-stream and you're going to do all 
the that done to 


maintenance can be 
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that unit while it's down, because your 
main objective is to keep the unit on- 
stream between turnarounds as many 
hours a year as you can. So you keep 
it going with bailing wire up to the 
point of turnaround so that you can do 
your major maintenance under planned 
conditions. So up to turnaround you do 
only that maintenance which must be 
done to prevent breakdown during the 
current run. You also do all the pre- 
ventive maintenance you can, ahead of 
turnaround. During turnaround you 
overhaul everything ordinarily 
sible—it may not need maintaining 
you'll maintain it anyway. That's 
ticularly true for items such as 


inacces- 
but 

par 

gas 


Turnarounds 


Means (Dow): I would this 
turnaround business—we are doing our 
best when we design a plant so that we 
never have to shut all of it down at 
Of course, that represents 
investment. On the other 
had many of 


say on 


some 
hand, 
them 


once. 
added 
we have successfully 


on stream for years 


C.E.P. Editor: 


you design 


Could elaborate 


to keep plants on 


you 
on how 
stream so long? 


One ot the things we 
the right 


encountered \n 


Means (Dow) 
try to do is select 
for the services to be 


materials 


Brooks, Jones, Pierce, Darling, and Means considering question raised by moderator 


engines. A gas engine or a compressor 
may be performing perfectly well, but 
while you're down you will overhaul it 

Darling (Amoco): With such things 
as gas engine drives for compressors, 
we try to do as much maintenance on 
these with the processing unit on-stream 
and as little of that type of work when 
the unit is down—such as pumps where 
there are spares, and compressors where 
there are more than one. 


Alexander: That's standard practice 


like to add 
think it 


way it 


(Amoco): I'd 
another observation. I don't 
was intended to mean just the 
sounded, Wayne. When you say we do 
all the preventive maintenance we can 

our approach really is, we know about 
how long that unit is supposed to run 
maybe for two years, or one year—or 
maybe it’s 3 months. We do what ts 
necessary to be sure that it'll run that 
long. 


Darling 


Alexander: That is correct. Let’s go 
on around the table for further com 
ments on turnaround. 


Gilbert (Carbide): I, think the 
chemical industry is learning from the 
oil industry on how to schedule shut- 
downs, and then after getting units on 
stream, to keep them there. I think by 
use of the equipment records as we 
gather data from experience, that we'll 
be able to do a lot better. 


too, 
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serviceability 


other thing is to install spare items of 
the right Also 
some inventory surge between 
items of equipment is provided. We're 
course, with the sort ot 


place 5 
time 


equipment in 


not faced, of 
throughputs that the oil industry is—a 
the middle of.a cat 
tremendous With 
take seg 
unit and 


surge inventory in 
cracker would be 
inventory 


operating 


surge we can one 
ment of an 
inspect or repair it the same day with 
overall production time 


other 


down 


out losing any 
Multiple 
help make this possible 


reactors or equipment 


Alexander: I agree, Jim. | think you 
have brought out some good points that 
do correct put together 
What 


some loosely 
here 
the 


industry 


have made 
probably 


Statements 
you describe is general 
practice in the We 
do the same and I’m sure Carbide does, 
by trying to build a unit that will stay 
Just to be specific in men 
I'm 


we 


chemical 


on stream. 
tioning something 
we're all confronted with the operatior 
of the distillation involving a polymeriz 
able material. Periodically going 
to have to shut clean the 
column out. And when it is down, your 


though, sure 


you're 


down to 
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whole unit is down and you take care 
of these maintenance items. In our ex- 
perience we try very hard to establish 
how long we can stay on stream with 
a plant of that kind. We can establish 
that we think a column will run 7 
months between shutdowns or maybe 
four years but we do try to get at just 
what to expect. (Editor’s note: General 
agreement was indicated.) I think that's 
common practice. 


Alexander: You are frequently faced 
with the choice of do you put all your 
eggs in one basket, or do you spend a 
little bit more money and put it in two 
or three baskets. These are not neces- 
sarily non-operating standby units. But 
if in an emergency you lose only one of 
several parallel operating units you don’t 
lose all your capacity—only one third, 
or a half. Such “insurance” does cost 
extra money, however. 


tenance costs—our big objective is to 
reduce that cost—all costs. In our case 
I think we average about 8% of capital 
value for annual cost of maintenance. 


Gilbert (Carbide): Maintenance cost 
is one of the problems of the industry. 
Anything we can do to reduce those 
costs will surely pay dividends. Things 
are being watched continuously—and 
more so by management. 


C.E.P. Editor: Do you think improved 
record keeping will materially help re- 
duce maintenance costs? 

Gilbert (Carbide): It’s 
main reasons for going to 
formation) systems. 


the 
(in- 


one of 
better 


Dave Pierce (Diamond): I think—on 
the maintenance problem—8% is as 
reasonable a figure as any of us have 
used for predicting maintenance costs 


Around table from left foreground: Gilbert, Alexander, Lubbock, Romeril, 
Brooks, Pierce, Darling and Means. 


Means (Dow): Many, many times 
you arrive at that same point from 
necessity due to inability to extrapolate. 
You know you can go so big on diam- 
eter on a particular reactor and you're 


afraid to go bigger. 


Alexander: On the other hand, we do 
get courageous and make them bigger 
and bigger, so we can save money. 


Alexander: Phil, do have 


thing to add? 


you any- 


Darling (Amoco): We're sometimes 
forced down by polymerization of ma- 
terials in towers—things like that. At 
those times we try to accomplish other 
items of maintenance which we know 
will be on us before we normally come 
down again. 


Costs 


Alexander: Maintenance costs may 
range from %2%/yr. of its capital value 
to maybe 20% depending on the nature 
of the operation. Consequently we're 
certainly going to pay good attention to 


those things which are high in main- 
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It takes a long time for most equip- 


on a new plant. But sometimes it’s 
much greater than that. In some cases 
I have related it to the profits—it may 
be startling. If you just take the FEC 
reports from various companies (some 
report their maintenance as part of their 
record, you'll find it two or three times 
as much as their net profit—so that a 
saving of 50% of the maintenance would 
double their profit. 


Alexander: Our particular ratio at 
Texas City is about maintenance 
man to one operating man, which in- 
cludes accounting and personnel people, 
also. Some of our other Monsanto plants 
think this is absurd—they may have one 
maintenance man for as many as 
operating people. By the time, however, 
you take into account the fact that we 
use extensively automatic controls and 
have quite a big instrument department, 
and no matter what we call them or 
how we set up organizationally, they are 
maintenance. It takes a lot of people 
to maintain these controls. 


one 


five 


One important 
different plants 


(Diamond): 
comparing 


Pierce 
factor in 
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Gilbert 


(Carbide): 


Doesn't this mat- 


from a maintenance standpoint is cor 
rosion. If we had more people doing 
the work Bill Brooks is doing, this will 
be a less expensive factor. I have 
studied two plants almost identical in 
the type of operation—but one using a 
larger amount of corrosive material— 
nitric, sulfuric, and hydrochloric acid 
I found I could correlate the index of 
maintenance by the ratio of the total 
acid (converted to equivalent sulfuric) 
pér kw.-hr. Corrosion is an exceedingly 
important factor. 


intangibles 


Means (Dow): It’s certainly clear 
that maintenance is a great expense in 
our part of the business, but mainte- 
nance also means down time on equip- 
ment which in effect is derating the 
plant and that is lots of money in itself. 


Alexander: That’s right—the cost of 
having a plant out of production while 
sales are good is much more important 
than the direct cost of the maintenance 


Darling (Amoco): In comparing or- 
ganizations, people contract varying per- 
centages of their maintenance—and you 
have to be very careful. I've 
tripped up on that. | found 
were trying to compare with 
organization and they had many 
maintenance men but they 
tracting most of it and we 


gotten 
that we 
another 
lewel! 
were con- 
weren't 


Alexander: A very good point. A 
point I’d like to make is that by proper 
scheduling, you can build up an inven 
tory so that you don’t lose sales during 


shutdown. 


Pierce (Diamond): Sometimes when 
you have large users for your products 
you can schedule to fit in with their 


shutdowns. 


C.E.P. Editor: What about 
plants? I understand that there 
been equipment items developed having 
great service life expectancy—for use 
where it is known that you have to let 
an item “cool” off for 6 months or so 
before you can get near it for making 
serious repairs. As we approach auto 
mation, will we have to be using more 
equipment like this? 


nuclear 
have 


Alexander: Isn’t the Ullock article on 
pumps—which has appeared in C.E.P 
—a step in that direction? And 
also this sort of thing that we hope to 
promote by this round table discussion 
also in this same direction? 


Brooks (Dow): This question John 
has raised involves a problem we have 
been faced with many times and for 
many years with both as a maker of 
corrosion resistant materials and more 
recently as a user. That is the question 
of capital cost and the taxation levied 
on capital (of course)—versus the life 
expectancy or operating expectancy of 
the equipment and materials. I have 
found a great division of thinking in 
that field. I would like to hear some 
comments. My own experience, prob 
ably in oversimplified terms is that once 


isn't 
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experiment, that it’s the best available 








in a while the cheapest equipment or the 
cheapest material will work sufficiently 
well. 


Alexander: I think that we will never 
get away from those cases in pump 
applications where a cheap pump that 
lasts only a short time is still sometimes 
the best solution to the problem. I 
think you must evaluate expensive fea- 
tures and decide whether they will pay 
off or not. 


Spares and Standardization 


Brooks (Dow): Let’s take it a little 
beyond your particular pump example. 
Let’s also consider those critical pieces 
of equipment in one of these continuous 
process streams that are going to shut 
down the plant, if they fail. 


Alexander: That’s a different prob 
lem. Then you have to evaluate against 
what your down time costs you, and 
“swapout” the pump by having a spare 


alongside. 


Gilbert (Carbide): On the question of 


automation, we're certainly automated 


to a certain extent now. However, you 


don’t get from maintenance or 
down time entirely by going to auto- 
The 


higher caliber 
You 


away 


matic control. more complicated 


the controls the main- 


required. never get 
the 


what we can afford to do in the way of 


tenance can 


away from economic evaluation of 


quality. 


Alexander: I know in our experience, 
we certainly have paid the extra money 


where continuity of operation is im- 
portant. 
Darling (Amoco): One other thing 


that should be considered about pumps 
is that for a pretty large process plant, 
maintaining spare parts for a multitude 
of pumps becomes quite 
When 


house 


expensive 


you start stocking your store 


bearings, impellers, and 
shafts and so forth with 10 or 15 makes 
of to think of 


liking to limit yourself to about 3 or 4 


with 


pumps, you then begin 
good manufacturers of pumps and stay 


with them if you possibly can 


Alexander: Yes, that’s true. You have 
to maintain a balance of kinds and num 


How 


want to try to get towards standardiza 


bers of spare parts close you 


tion is certainly a problem 


Darling (Amoco): To switch from 
pumps to something else important to 
the petroleum industry, we are involved 
with very large centrifugal compressors 


$200 


pe 


to 


The cost of a spare may be $100 or 
Now the 
gamble—in other words to buy one high 


thousand. tendency is 


quality machine with no spare because 


of cost. We go as far with automation 
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as we can—and assume it’s going to 
run. It’s quite a gamble. 


Equipment Manufacturers 


Alexander: I think we should go on 
now with our agenda and talk about 
making this service history information 
available to the manufacturers of proc- 
Many perhaps don’t 


realize what's really available at their 


essing equipment. 


disposal. Many may assume we want 
to stick with presently standardized 
models. There are many of these com- 


panies, I’m sure that if they knew they 
had access to the kind 
we've been talking about here, it would 
perhaps do a lot toward helping them 


of information 


It would also help 
that 
something better than their now 


evolve their designs. 


them if they knew we wanted 
stan- 
dard designs. 

Let’s go the 


subject. What are your experiences in 


around table on this 


making such information available? 


Generally or selectively? 


Gilbert (Carbide): Most of ours has 
been an exchange with selected 
ment This 
Don Ullock on pumps is an example of 


with 


equip 


manufacturers. article by 


exchange equipment 
We have, in other cases, 
manufacturers 


cooperative 
manufacturers. 
also worked with and 
we have found that their product has a 
feature which required excessive main- 
tenance, and “many manufacturers have 
responded and given a better product 


which would perform satisfactorily 


Alexander: I recall once hearing of 


a manufacturer of valves who made up 
of users’ 


had 


yet to sell any to the people who pro- 


an improved valve on the basis 


suggestions, and two years later 


Is this not a serious 


posed the changes 


problem? One reason we're reluctant to 


try to propose these hot ideas is that 
we realize an individual manufacturer 
has got to do so much in the way of 
evaluating whether he can tell it to the 
process industries in general. 

Gilbert (Carbide): We have tried in 
the company itself to transfer this in 
formation from plant to plant particu 
larly when we come up with a satis 
factory solution. Vendors have occa 
sionally been contacted and assistanc« 
requested when major maintenance 
problems have been encountered. I'n 
sure that we have benefited as a result 
of some other companies’ problems 
which effected manufacturers’ changes, 


and I hope that some of the other peo 


ple have benefited as a result of some 


of our problems. 


intra-Company 
C.E.P. Editor: Do you have any sort 
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of formal system of circulating infor- 
mation within your company? 


Gilbert (Carbide): Yes. 
on a monthly basis a summary of our 
inspection work. We note 
rosion of major items and other note- 
summary from 


We prepare 


severe cor- 


worthy happenings. A 
all plants is circulated to all plants 


C.E.P. Editor: And they include main- 
tenance observation? 


Gilbert (Carbide): 
we're talking about as equipment 


They include what 
fail- 
or other data 


ures, excessive repairs 


obtained by the inspection department. 


C.E.P. Editor: Does it 


records of very good operation of any 


also include 


items or just the bad ones? 


Gilbert (Carbide): I 


the unusual circumstance that is passed 


would say it is 


from one plant to the other 


C.E.P. Editor: But that might be 


usually good as well as unusually bad? 


un 


Our 


Gilbert (( arbide): Not too often 


summaries normally contain problems 


we have encountered, and we have 


trouble with what we've done about 


serviceability 


them. This often saves duplication of 
effort between plants. 

C.E.P. Editor: Do you regard that 
this information entails processing se 
crets? Or is it mostly non-confidential 

Gilbert (( arbide) Generally it in 
volves the design of equipment and ma 
terials of construction in preference to 


processing data 


Alexander: Trouble is, isn't it, 
may be the thing that would give 
other fellow the advantage I would 
answer the question by saying it de 
pends on the individual cas« 

Means (Dow): We are pretty selec 
tive with the people we do work with 
[There are some we feel we can trust 
and work with and others we don't. We 
generally haven't any strings on such 
information we give a manufacturer of 


We 


sort of thing where 


mechanical equipment also have 


run into the we may 


work out a very neat device with some 
vendor and all of a sudden it turns 
that nobody wants it Generally, 


think, because of price People say it's 
not worth the extra cost. We do expect 
the information of a process nature to 
be kept confidential by the people we 


give it to, and in turn we try to respect 
what they consider their private domain, 


particular designs and things of that 


sort 
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It takes a long time for most equip- 
ment manufacturers to shift their stan- 
dards, There are individuals in nearly 
every firm I’ve talked to who are ready 
and willing to try new designs—and 
I’m,,talking about the older established 
firms—but there are pretty definite pre- 
scribed limits beyond which the com- 
pany will not go because they do not 


wish to risk their reputation on new 
designs until they have had extensive 
opportunities to make sure of their 


quality. 


C.E.P. Editor: The equipment manu- 
facturer is often limited because he does 


not have as good a proving ground 
for his ideas, as you do with your 
plants. Is there any way in which he 


could take his good ideas and find out 
how they work through trial programs 


in actual process plants? 


Cooperative Tests 


Means (Dow): That has its merits 
but there you hit upon the real point. 
[ don’t think in the state of the chemical 
industry today there are many times we 
want to invite any outsider in to pretty 
well have free run of all the plant in- 
formation, and so on. 


C.E.P. Editor: If a man came to you 


and said that he'd had a certain sug- 


gestion to make on changing the design 
of a pump or a valve and he’s built a 


few models and it’s intended for a 
certain kind of operation, would you 
put it in a place where it could be 


subjected to severe operation but 
wouldn’t hazard your operating con- 
tinuity? 

Means (Dow): We've done that for 


some years, very definitely. 


C.E.P. Editor: Mav I ask that ques- 


tion of others, here? 


Alexander: The answer for all of us 


is unequivocably yes, if the manufac- 
turers can assure you that they're not 
going to shut you down by putting 


their equipment to the test. 
C.E.P. Editor: 

Is there 

that? 
Gilbert 


that we 


Do 
here 


that? 
doesn’t do 


you all do 


anyone who 


feel 
have a problem to be solved. 


(Carbide): Only if we 
I mean if he offers you a product that 
is solving someone else’s problem you 
may not feel like being the guinea pig 


for somebody else. 


Alexander: We have done this on a 
basis that they (the manufacturer) in- 
stall it and if it doesn’t work out 


they'll take it out and there’s no cost 
the 
Or if we keep it we pay 


to us except sometimes cost of 
installation. 


for it after it’s proved itself. 
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Gilbert (Carbide): Doesn’t this mat- 
ter of communication of’ information 
have to do with whether or not you're 
going to set up an item of specification 
and put it out for general bidding, or 
whether you're just going to give him 
the business? 


Specs 
Alexander: Certainly it isn’t uncom- 
mon to develop a specification around 


one vendor of equipment. Other peo- 


ple just can’t bid because they can't 
meet the spec. I don’t know how many 
of you are like us—forced by policy 


to go out for 3 bids on everything we 


buy. I don’t know whether that’s gen- 
erally the practice. There are exceptions 
certainly. 

Jones (Diamond): We _ require 3 
bids. 

Gilbert (Carbide): I'd like to make 
the same comment I’ve made before, 


Wayne, and that is if a manufacturer 
participates in drawing up a specifica- 
tion for a certain item of equipment, 
he has an initial advantage over any- 
one who’s going to bid on it, at least 
Whether he can compete 
I guess is a 

nevertheless if 
with specification 


to start with. 
in price or not separate 
but 


who helped 


consideration he’s 
the 


at the start, he’s going to be the one 


one 


who’s going to be able to have in mind 
most clearly what you want. 


C.E.P. Editor: I'd like to bring be- 
fore you the exceptional type of case, 
where in order to develop the specifica- 
invest 


the vendor might have to 


develop 


tion 
information 
writing the 
his prod- 
selling higher. Do 
you still 3 bids 
to other vendors who haven't incurred 


some money to 


which he then uses in 
which puts 
little 


to put it 


specification but 
uct price a 


have out on 


this extra cost? The other 2 are apt 
to be able to underbid him. 
Alexander: [I would say that you 


would know that the equipment which 


you want to purchase will be on a 


high bid and that if you give it to a 
low bidder he isn’t going to produce 


exactly what you want. 


Romeril (Monsanto): I don’t think 


that’s as big a bugaboo as people point 
out. You don’t have that much trouble 


getting equipment want if you 


really want it. 


you 


Darling (Amoco): Back to the point 
about being guinea pigs for new equip- 


ment, I think the problem can _ be 
solved pretty well provided that the 
climate in both organizations is such 
that both understand the picture. 
That's the problem. That the people 
down the line know that this is an 
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experiment, that it’s the best available 
at the time, that maybe it will work, 
and maybe it We've been 
guinea pigs for many successes and for 
many failures. But we don’t hold that 
against the manufacturer if he comes 
in and lays the cards on the table. We 
know what we're up against. We both 
have a good stake if it works. 


won't. 


Alexander: I agree with that whole 
heartedly. 
Darling (Amoco): | might pick up 
on one point here. I 


what we use this for is the improvement 


mentioned that 


own standards and_ specifica- 
We go a lot further and I think 
talking 


information we 


of our 
tions. 
I'm probably for everybody 
The 


various 


get we 
for 


APT, 


else here. 


feed in to organizations 
and standards 


ASTM, 


that in freely. 


codes 
ASA, 


turn 


national 
ASME, whatever it 
might be Nor- 
mally company names are deleted once 


we 


it leaves the committee. The equip- 
ment is going to be cheaper as well as 
safer. In the case of manufactured 


equipment in our own particular busi- 


ness, we'll tell the manufacturer how 
it works. If there's trouble we'll always 
go back to him. That I think has 


worked out pretty well because it has 
led to experience which I'm sure isn't 


unique—where their development men 
visit us annually to find out what 
equipment improvements we desire. 


We think that has helped us and the 


other people they visit similarly, too. 
Free-Exchange 

We know what we want to have. We 

let them go ahead and get their re- 

search going on what it will take to 

get it. In certain areas where we can 


find nobody who is building equipment 


suitable for what we want, we do de- 


velop it, have it built, and sometimes 


license it. As for the matter of free- 


of exchange of information, the 


dom 
petroleum industry benefited a lot by 


World War II. A _ lot of barriers 
were broken down then that enable 
us to talk with other refiners much 


more freely and we've discovered we 
really aren’t giving anything away as 
we're getting just as much back. This, 
I think, has helped the whole industry. 
There are limitations, but not as many 
as before. As far as the developer or 


the builder is concerned we have to 
trust that they won’t pass out certain 
of our information. As far as what 
effect passing out information has on 
improving equipment I think it has a 


very definite effect. We 


ings in more than one way. 


gain in sav- 
Let’s take 
pressure vessels for example. We have 
exchange of informa- 


Consequently, 


participated in 


tion for a long time. 
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selection of 
better 


we get a much better 
equipment, 


operation, better continuity and that we 


less maintenance, 
feel is something that no matter what 
we tell anybody else it probably isn’t 
going to do them too much good be- 
cause they'll never know all the facts 
involved in given cases. 


My general experience is that most 
of the the equipment 
manufacturers the petroleum 
industry has to do with things when they 
go bad. I don’t think I recall very 
often calling somebody up and saying 
that was a wonderful pressure vessel 
you sold us but times I've 
called and told them the reverse. They 
would appear, however, to have profited 


information 
get in 


many 


by that information and turned out 
better equipment through the years. 
Jones (Diamond): The information 


that’s passed on from the Maintenance 
collected, and 
Department is 


given to 
for 


Department, 
the 
the 
tions, 

design. 
tion to an 
that 


Engineering 

specifica- 
new plant 
informa- 


purpose of writing new 
improvements, or a 
Normally in passing 
equipment 
should be a 
change of knowledge. We 
will be of benefit to the industry as a 


developer, we 


feel there free inter 


believe it 


whole. Of course, there are times 
when we hold back certain informa 
tion or restrict the equipment devel- 
oper when we have a patent involved 
or something like that but normally 
we believe in free interchange of in- 
formation. Also we _ appreciate it 


the manufacturer is 
frank in 
that 


particular 


when equipment 


telling about any limitations 


sometimes develop in its use in 


services. 


Quality 
Alexander: I would like to comment 
factor ot 
tence of the 
The 
competent 


on the technologic compe- 


manufacturer's representa- 
more seasoned and 
the the 


depend on his exercising judgment that 


tive. 


man, more you can 


restrain him from in- 


formation that might 
fluence his making a sale. 


will passing on 
temporarily in- 


In our area 


there are some very good ones. We 
all know them, and also that many 
companies carefully select their peo- 
ple to represent them and that they 


are competent engineers. They under- 
stand your problems and they operate 


that way. 


Brooks (Dow): We have as a mat- 
ter of policy, for example, been very 
free with our information pertaining 


to the handling of sea water. I think 
we'll get back as much as we'll give. 
We certainly started out on that kind 
have lot of 
experience. | 


of basis and had a 


beneficial, 


very 


cooperative 
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information ex 


think 
change 


the matter of 


could be improved, however, 


relative to packaged 


plants. 


equipment or 


Sometimes they have serious 


bowdies in them evidently because 
word hasn't reached the guv that made 
the drawing of the that it 


isn’t any good at all for that particular 


part just 


service. We don't seem to be able yet 
to prevent these things ... or even 
find them the easy way until trouble 
appears. 

Romeril (Monsanto): Corrosion is 


t . “ 
_ 


we 


Alexander looks at notes while Lubbock tells of Humble’s experience. 


one subject that is being found to b« 


of greater ease of discussion between 


the chemical companies now than some 


other matters of common interest I 


think it is 
general we 


be coming fairly ire< In 


divulge information ce 
upon the circumstances in 


We make all kinds ol 


available to the suppliers 


pending 
some cases 
information 
of equipment and all the details of the 
that help us 


operation so they can 


solve our problems and use the ex 
periences they've gained, actually from 
other lecations and on other projects, 
in helping us solve our problems. It 


however, that we ar 
the 


to share information for common ben 


seems to me, 


seldom pressed by manufacturers 


fit arriving at a more suitable product 
for our use. If we do have to do a lot 
? 


of research or use our plants for test 
would consider making the 


ing, we 
information available only if the manu 
facturer involved should show a strong 
interest starting early in the experi- 
ment. Some companies do have their 
service men that make regular calls 
just to find out how the equipment is 
operating. 
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Alexander: I think we can summar- 


ize this point by describing the ideal 


equipment man as being well-trained, 


one that’s interested in the welfare of 
the equipment and how you use it 
He should go back and forth to his 
firm with the information to help both 
them and you. Jack, did you want to 
develop that valve story? 

Romeril (Monsanto): On the sub 
ject of information which equipment 


manufacturers give us as solutions to 


our problems, I would say that we 


Romeri!l and Brooks listen 


serviceability 


consider that we have purchased 


information on the same basis that we 


purchased the equipment itself 


would not divulge it. This information 
can help in the redesign of new equip 
ment. We've had a case where som 
valves proved to be unsatisfactory fot 
our service, which incidentally, was a 
rather common one From informa 
tion evidently supplied by our main 
tenance engineers there occurred 
within the next three months, the r« 
design into an entirely new line of 
valves for that particular type service 
Future 
As far as how much it can benefit the 
future development of equipment, | 
think that we're limited only by the 
degree of cooperation that exists be 
tween the suppliers and the purchas- 
ing, design and maintenance depart- 
ments of the using firms. 
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CHEMICAL ENGINEERING ASPECTS 


OF THE 


synthetic fibers 


industry 


G. H. Fremon and R. L. Stultz 


hether his erterprise be known in 
financial circles as a _ chemicals 
company or as a rayon producer, the 
manufacturer of synthetic fibers is en- 
gaged in a chemical business, and his 
operations require the highest order of 
skili in the fields of chemical engineer- 
ing and machine design. The purpose 
of this article is to review briefly the 
status of synthetic fibers from the point 
of view of the chemical industry and the 
chemical engineer and to discuss certain 
trends in textiles which appear to have 
tremendous significance for the chemical 
industry and the chemical profession. 
Man-made fibers have been an item of 
commerce in this country for approxi- 
mately forty-five years. Figure 1 dem- 
that their growth has been 
prodigious compared with the growth of 
the textile industry as a whole during 
this same period. This growth is con- 
tinuing at a high rate for, according to 
figures of the U. S. Tariff Commission 


onstrates 


for 1953, summarized in Table 1, the 
market for man-made fibers in this 
country in terms of total dollar value of 


sales was larger than the total market 
for aliphatic chemicals, nearly as large 
as the total market for aromatic chemi- 


cals, and almost twice as large as the 
total market for plastics. 
Early Synthetics 

rhe cellulosic fiber industry is ordi- 
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Germany had heen facncéad an cranrniac. 


Carbide & Carbon Chemicals Company, 
South Charleston, West Virginia 


narily regarded as primarily a business 
in wood pulp. The fact is, however, that 
1.5 Ib. caustic, 1.3 lb. sulfuric acid, and 
0.35 lb. carbon bisulfide are required to 
make 1 lb. rayon. Similarly, acetate 
production requires large amounts of 
acetic anhydride and acetone. Thus the 
development of rayon contributed in no 
small measure to the advancement of 
the heavy chemicals industry as a whole, 
and provided the major incentive for the 
manufacture carbon bisulfide. The 
acetate industry can claim a major share 
of credit for the concurrent development 
of the important acetic anhydride and 
acetone segments of the aliphatic chemi- 
cals industry. 


of 


Table 1. 
DOLLAR VALUE OF U.S. SALES, 


MILLIONS OF DOLLARS 


|1.480__|e4c eeisaleorn) ~ 0|770 | * RAYON AND ACETATE 
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Consumption of major textile fibers. 


Fig. 1. 
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The rapid growth of the noncellulosic 
fibers is even more significant for the 
the 
entirely chemi 


chemicals industry since raw mate 
rials for these fibers are 
cal in origin. It is apparent from Table 
1 that in 1953 this segment of the 
thetic fiber business alone was almost as 
great as the whole plastics business 


value of U. S. 


syn 


terms of dollar sales 


On the basis of the data presented 
thus far, it is obvious that a substantial 
part of the chemicals industry is en- 


gaged in supplying the textile industry 
with its primary materfals. It is 
obvious also that on a statistical. basis 
the chances are fairly high that an indi 
vidual chemical engineer find a 
career in the manufacture of 
fibers or the immediate precursors of 
fibers. It is interest, therefore, to 
extrapolate the growth curves for a 
short distance into the future, to inquire 
into questions of technology, 
whether further growth, at the same or 
a higher rate, seems likely. 

The total consumption of fibers in the 


raw 
will 
either 


of 


and to see 


September, 1955 











vuUr. wt, INO. F 


NMOCMICU: ENYQineecring Frogress 


rage v7l 





United States over the period of 1910- 
1954 has fluctuated considerably from 
year to year; but a straight line on Fig- 
ure 1, connecting ends of the curve, ap- 
pears to fit the points reasonably satis- 
factorily. This line is rising at an angle 
of 17° to the horizontal, which at the 
present level of total fiber consumption 
(approximately 6.0 billion pounds per 
year) amounts to an increase of about 
140 million pounds per year. An inde- 
pendent calculation based upon popula- 
tion growth (approximately 2,500,000 
per year) and current consumption of 
fibers (about 36 lb./yr./person) yields 
a figure of $0 million pounds per year. 
Thus it seems reasonable to conclude 
that the demand for fibers in the United 
States is growing at an average rate 
of about 100 million pounds per year. 


Uncertainties 


Extrapolation of the man-made fibers 
curve is surrounded with uncertainty 
because of the fact that for the first time 
it has remained essentially horizontal 
for a period of four years. The fact that 
the entire textile industry has suffered a 
severe recession during this period and 
the additional fact that the man-made 
fibers appear to have suffered less than 
the natural fibers do not justify the 
assumption that rapid growth will be 
resumed in the immediate future. It has 
recently been pointed out, however, that 
the gains in per capita consumption of 
man-made fibers have shown remark- 
ably consistent growth, from five-year 
period to five-year period, over the 
thirty-four years ending with 1954 (3). 
Shook predicts a total consumption of 
man-made fibers in 1965 of 2,243 mil- 
lion pounds, as compared with 1,327 
million pounds in 1953. Figure 2, taken 
in conjunction with Figure 1, leads to 
a generally similar conclusion. If the 











man-made fibers were to continue to 
capture 25% of the total fibers market, 
as they did in 1954, the average incre- 
ment of new business that could be ex- 
pected—based upon population growth 
—would amount to about 25 million 
pounds per year. Over the past ten 
years, however, the man-made fibers 
have gained on the average an addi- 
tional 1.4% of the total fiber market 
each year. Since total fiber require- 
ments have been in the neighborhood of 
six billion pounds per year during this 
period, this competitive progress has 
amounted to roughly 84 million pounds 
per year of man-made fibers. Thus the 
two factors together—population growth 
and competitive gains—point to contin- 
ued long-term growth in markets for 
man-made fibers at an average rate of 
something over a hundred million 
pounds per year. 

Thus the outlook for the man-made 
fibers is bright, but optimism is pred- 
icated upon the expectation that these 
fibers will continue to capture a large 
share of each increment of growth of the 
total market. It has been suggested in 
the literature that this will pose no ser- 
ious problems, such as the necessity of 
devoting a progressively larger portion 
of arable land to the raising of crops in 
order to feed the increasing population, 
and the impossibility fairly soon to sup- 
ply the increased fiber requirements of 
the population from agricultural sources. 
The history of world wool production 
over the past quarter century provides 
some support for this view. As a more 
general matter, however, the farm 
problem in this country over the next 
quarter century promises to be one of 
surpluses, not of shortages, and the nat- 
ural fibers are currently putting up 
increasing rather than declining resist- 
ance to the invasion of their traditional 
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markets by the man-made fibers. The 
outlook over the near term is for fierce 
competition based upon the traditional 
factors of price and performance. 

Figure 3 indicates that the long-term- 
price trend is generally favorable to the 
man-made fibers and unfavorable to the 
natural fibers. Each of the new man- 
made fibers, with the exception of 
glass, was introduced originally to com- 
pete with a high-priced natural fiber. 
Silk provided the impetus for the early 
rayon, acetate, and nylon; wool the im- 
petus for the acrylic, polyester, and re- 
generated protein fibers. In each case, 
the price came down (as shown in Fig- 
ure 3) as production was increased and 
technology was improved, and competi- 
tion with the less expensive fibers be- 
came possible. Even the most cursory 
review of recent developments yields a 
wealth of evidence progressively 
greater momentum in both production 
and technology. 


of 


New Developments 
In a study of the raw materials from 
which synthetic fibers are made, two 


developments 


recent developments appear to be of 
major commercial importance and sev- 
eral others are of definite technological 
interest. The major items are the com- 
mercial introduction of nylon 6 in this 
country and the revival of interest in 
cellulose triacetate fibers. 
The nylon industry in 
States and Great Britain 


United 
based 


the 
was 


upon nylon 66, whjch is made from 
adipic acid and hexamethylene diamine 
(see Figure 4). 
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Germany had been foeused on caprolac- 
tam polymer, which is called nylon 6 
und which is derived as shown in Fig- 
ure 5. Fundamentally, the raw materials 
are not greatly different, and it is ob- 
vious that careful analysis of the alter- 
natives would have to be made before 
one could choose between the two 
nylons on the basis of manufacturing 
cost. Nylon 6 is said to offer easier 
dyeability and a more pleasant “hand” 
than nylon 66, but its melting point is 
in the neighborhood of 220° C., as com- 
pared with 265° C. for nylon 66. The 
three companies which most recently 
have announced plans to make nylon 
have all elected nylon 6, 

Within the past few months cellulose 
triacetate fiber has been introduced com- 
mercially in the United States (under 
the trade name Arnel), in Great Britain, 
and Canada. It is interesting to note 
that the first acetate fiber offered com- 
mercially in this country was made from 
cellulose triacetate, but the technical and 
economic problems encountered in con- 
nection with spinning solvents, the spin- 
ning process, and the dyeing of the fiber 
proved to be insuperable at the time. 
The idea of hydrolyzing the triacetate 
ester back to the diester led to the con- 
ventional acetate fiber of today. Tri- 
acetate, now revived, is characterized by 
a much higher softening point than con- 
ventional acetate, and by lower suscepti- 
bility to water, and it is claimed that 
this fiber offers-such ease-of-care fea- 
tures as permanent pleats and quick dry- 
ing. Arnel staple fiber is priced at 55 
cents/Ib., as compared with 35 cents for 
the acetate staple, and $1.00 to $1.60 for 
the noncellulosic staple fibers. 

Except for nylon and glass fibers, all 
the noncellulosic fibers in commercial 
production at the present time are new 
enough to be regarded as recent de- 
velopments. One of these, Vicara, is 
made from a natural product. Zein is 
denatured and dissolved in caustic, and 
the solution is extruded into an aqueous 
acid precipitating bath that contains 
formaldehyde. The other new fibers— 
Dynel, Orlon, Acrilan, Dacron and Sa- 
ran (which recently made its debut in 
the form of fine filaments )—are wholly 
chemical in origin, as shown in Figures 
6 and 7. In addition to the commercial 
operations indicated in the illustrations, 
several companies have acrylonitrile fi- 
bers in advanced stages of development, 
and the B. F. Goodrich Chemical Com- 
pany is developing a fiber made from 
vinylidene cyanide, which can be de- 
rived from acetic anhydride and hydro- 
gen cyanide. Another experimental fiber 
is Teflon, which was introduced on an 
experimental basis about a year ago. It 
is characterized by outstanding resist- 
ance to chemical attack, thermal abuse, 
and other destructive influences. 
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Whatever his starting material, the 
fiber producer has many opportunities 
to control the nature of his product dur- 
ing the course of the fiber-making proc- 
ess. One of the most obvious oppor- 
tunities is to incorporate stable pigments 
in the body of the fiber, thereby achiev- 
ing superior stability of color and at the 
same time side-stepping subsequent dye- 
ing operations. Numerous practical dif- 
ficulties, having mostly to do with con- 
tamination and the comparative inflexi- 
bility of operations from fiber manufac- 
ture to finished goods, militated against 
commercial adoption of solution-dyeing, 
but during the past few years there has 
been a definite trend in this direction. 
Rayon, acetate and Dynel are now avail- 
able in a range of colors. 

Details of the fiber-making process 
have a profound effect upon the proper- 
ties of the fiber, and by careful adjust- 
ment of conditions it is possible to make 
a product that is particularly well-suited 
for use in specific important applications, 
Thus the invasion of the carpet field by 
rayon appears to be a major develop- 
ment. More or less conventional rayon, 
in the proper filament size and cross- 
sectional shape for this application, has 
been most prominent, but two new fibers 
appear to be making progress in the 
carpet application: a partially saponified 
(after spinning) acetate, known as Cel- 
cos, and a rayon filament yarn that can 
be made to curl after being fabricated 
into a pile fabric. A new acetate staple 
which will spontaneously take on a 
wool-like crimp when treated with hot 
water appears to be of interest in a wide 
variety of other applications. 
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Continuous Filaments—Large Step Forward 

The producers of man-made fibers are 
encouraged by the effort currently being 
invested by the textile industry to use 
continuous-filament yarn and tow—pro- 
duced by the original fiber-making proc 
esses—for applications that heretofore 
required spun yarn made from staple 
fiber. The man-made fibers first appear 
in the form of parallel filaments of un- 
limited length. These continuous-fila- 
ment yarns can be used directly in many 
applications without going through the 
extensive textile operations that are re- 
quired to comb out and combine the 
randomly oriented short lengths of nat- 
ural fibers such as cotton and wool. 
The cost of converting raw cotton or 
raw wool into a yarn suitable for knit- 
ting or weaving is not negligible. Table 
2 shows recent price quotations on spun 
yarns of various weights, made from 
raw cotton that cost approximately 35 
cents/Ib. in the bale. Prices of rayon 
and nylon continuous-filament yarns 
of roughly corresponding sizes are also 
shown. It is obvious that on a price- 
per-pound basis, rayon filament is less 
expensive than spun cotton; and that in 
fine sizes, cotton yarn is as expensive as 
nylon filament, particularly on a price- 
per-unit-volume basis. The comparison 
is tipped further in favor of nylon by 
the fact that the ratio of strengths of 
nylon-filament yarn and _ spun-cotton 
yarn is of the order of 3. 3:1. Hence, 
in some applications, nylon fabrics of 
substantially lighter construction (and 
lighter weight) perform satisfactorily. 


“Naturalness” by Rough Treatment 


Functional and taste requirements 
with most textile applications preclude 
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Fig. 4. Process steps in the production of nylon 66. 


the use of silky continuous-filament yarn. 
Except in a minority of cases, the eco- 
nomic advantage inherent in filament 
yarn cannot be exploited; instead, the 
continuous filament must cut 
staple fiber, given a suitable crimp, and 
then put through the conventional tex- 
tile operations. In such applications the 
man-made fiber must compete with the 
natural fiber on a price-per-unit-volume 
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best 
performance basis. The man-made fibers 
have fared well in this competition, but 
it has long been obvious that they would 


basis, or at on a price-per-unit 


have a tremendous advantage if con 
tinuous-filament yarn, preferably in the 
form of heavy tow, could be converted 
inexpensively into a form as satisfactory 
spun yarn, the traditional 
for important textile applications. 
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Efforts toward such conversion have 
been made through the years by fiber 
producers, textile manufacturers, and 
independent inventors. A patent granted 
in 1909 led to the development of what 
is known now as the Pacific Converter 
This the 
passing tow between a high-angle helix 


device is based upon idea ol 


cutting blade and a revolving anvil; the 
cut lengths are maintained in parallel 


alignment, “shuffled” into a loose ag 
gregate (called a sliver), and finally 
crimped mechanically. Another process 
—the Perlock system—subjects the tow 


to a tensile stress high enough to cause 
breakage of a fraction of the individual 
filaments; the 
Several 


sliver is then 


dev Ices 


resulting 
similar also 


by 


crimped 


break the filaments stretching, and 


then twist the resulting sliver into yarn 
without benefit of prior crimp 
None of the tow breakers or direct 


spinners makes a product which is iden 
tical with spun yarn, but such products 
are finding acceptance in a progressively 
longer list of applications. Meanwhile 
numerous schemes have been developed 
the 
ency, and for improving the general feel 
ot filament yarns without cutting the 
filaments at all. A recent compilation 
(1) listed eight different stretch-type 
yarns, five of them based specifically 


for increasing the bulkiness, resili 


developments 


upon nylon filament, and the other three 
devised to utilize any thermoplasfic yarn, 
Helanca yarn is perhaps the best ex- 
Nylon or Dac- 
given 


ample of the first class. 
ron continuous-filament 
a high twist, the twist 
the yarn is untwisted and given a re 
The Ban-lon process, which 


yarn is 
is heat-set, and 


verse twist. 
does not depend upon the unique heat 
setting properties of nylon and Dacron, 
can be applied to any thermoplastic yarn 
and to most natural fibers. The original 
yarn is mechanically crimped to a high 
degree, and the crimp is set with heat 
The result is to that 
with Helanca yarn—the product is bulky 


similar achieved 
and highly extensible, with a low modu 
lus stretch. The first stretchable 
nylon was introduced about three years 
ago; it rapidly revolutionized the men’s 
half-hose industry and at the present 


of 


time appears to be making significant 
progress in women’s hosiery, gloves, and 
close-fitting underwear. The savings in 
inventory by making garments in only 
one or two sizes are, of course, tre- 
mendous. 

In the manufacture of bulked. yarns 


ot 
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of acrylic fiber, advantage is taken of 
the tendency of acrylic fiber to shrink 
at elevated temperature unless it has 
been stabilized against shrinkage by 
heat treatment. Shrinkable staple is 
mixed with stabilized staple, for exam- 
ple, and the mixture is spun into yarn 
in the usual manner. It is then given 
a heat treatment and the shrinkable com- 
ponent contracts; the component that 
does not shrink contributes the bulk. 
Similar results can be obtained with 
filament yarns put through a _ tow- 
breaker. In either case, the bulky yarn 
obtained has quite a satisfactory modu- 
lus of stretch for knitting operations. 
The impact of bulked acrylic yarns on 
the sweater business has been tremen- 
dous, and other markets are expected to 
develop. 


Cloth Without Weaving 


The low softening points of plasticized 
acetate and vinyl fibers have been ex- 
ploited in a growing family of nonwoven 
fabrics, which are made not by con- 
ventional knitting or weaving but simply 
by bonding together (heat-sealing) a 
we) of randomly distributed fibers (2). 
Fabrics of this kind appear to have 
achieved significant acceptance in a wide 
variety of applications such as napkins, 
dust cloths, plastic laminates, drapery 
materials, stiffening fabrics, garment 
linings and padding of various kinds, 
etc. This is a comparatively new seg- 
ment of the textile industry and it prob- 
ably represents less than 1% of the total 
textile production of this country. It is 
also the most rapidly growing segment 
of the industry, however, and over the 
near term it is expected to double in 
volume every three years or so. 


The Unpredictably Sensible 


This review of the prospects of man- 
made fibers would not be complete with- 
out some mention of two important re- 
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Fig. 7. Process steps in the production of polyglycol 


terephthalate. 








cent developments in consumer psychol- 
ogy: the growing appreciation of the 
concept of performance per unit of cost; 
and the growing interest in the ease-of- 
care features of the new hydrophobic 
fibers. The first concept has of course 
long been appreciated in industrial ap- 
plications of textile materials. A filtra- 
tion fabric that costs five times as much 
as cotton, for example, is commonly 
recognized as a bargain if it will last 
ten times as long in the intended serv- 
ice. The promptness with which the 
consuming public has adopted this con- 
cept has come as a surprise to the tex- 
tile industry. Customer enthusiasm for 
automobile tires reinforced with nylon 
rather than with rayon cord fabric, not- 
withstanding its higher price, may be 
cited as one example. Another example 
is the substantial use of nylon instead 
of cotton at the present time for domes- 
tic sheets and pillowcases. As recently 
as three years ago, a responsible spokes- 
man stated that the sheet-and-pillowcase 
trade did not then expect the new chemi- 
cal fibers to figure importantly in its 
industry for some time to come. It was 
pointed out that raising the price of 
sheets from $36.00 or so a dozen to, 
say, $75.00 would change them from the 





Table 2. 


Prices of Corresponding Filament Yarns 


Cotton count Price/Ib. Rayon Nylon Nylon adj.* 
18/1 0.75 0.68 . : 
No corresponding size 
20/1 0.76 0.70 
24/1 0.77 0.72 1.75 1.33 
50/1 1.03 0.96 1.90 1.44 
80/1 1.53 1.09 1.90 1.44 


1.14 (density of nylon) 





* Nylon adjusted = nylon price X 
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category of routine purchase to the 
category of major capital investment— 
a change that the housewife was prob- 
ably not prepared to make. Other spe- 
cific examples could be cited in which 
the consumer, contrary to expectations, 
has demonstrated himself perfectly will- 
ing to make the change. In many cases 
the change to the more expensive fiber 
in a given application is of course in- 
spired by the ease-of-care features of the 
newer fiber—garments which require 
less frequent pressing or no pressing at 
all, garments which retain their pleats 
through cleaning operations, and blan- 
kets and sweaters which do not need 
protection against moths or mildew. 

The stake of the chemical industry 
and of the chemical engineer in tie tex- 
tile business is promising. All factors 
examined in this brief review point to 
further rapid growth of man-made fi- 
bers, and of the chemical industry which 
produces them. Every one of the large 
chemical companies and many of the 
smaller ones now maintain major pro- 
grams aimed at the development of new 
fibers, although it is fair to state 
that a program of this kind must be 
considered a risky enterprise since no 
scheme has yet been devised for ap- 
praising a given fiber project without 
gambling large sums of money on it. 
The many firms that are today explor- 
ing new fibers are fully cognizant of 
this fact, and yet they are proceeding 
undaunted. Important changes are tak- 
ing place in a vast market, but the 
trend is still sharply upward, and a 
revolution is in progress. 
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low-temperature processes 


Dexter F. Baker 


ge pagar processes for indus- 
trial gas purification depend on two 
basic requirements: (1) that specific 
components of a gas mixture be capable 
of liquefaction at low temperatures, and 
(2) that gases in the mixture boil at 
different temperatures. Under these con- 
ditions, when a gas mixture is cooled 
by refrigeration and some of the com- 
ponents liquefy, it is possible to recover 
individual constituents by fractional dis- 
tillation. 

The history of low-temperature proc- 
essing of industrial gases dates back to 

1800's to the work of 
Faraday with nitrous oxide, 
However, 


the early and 
Michael 
chlorine, and carbon dioxide 
it was not until 1895 that a continuous 
low-temperature process was developed. 
This development of a continuous proc- 
ess for the recovery of purified oxygen 
from atmospheric air is generally re- 
garded as the birth of the low-tempera- 
ture processing industry. 

Today the separation and purification 


MOL% 
2 C02 Hes 
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Air Products, Incorporated 


Emmaus, Pennsylvania 


of atmospheric gases is, by far, the most 
widely practiced example of low-tem- 
perature processing 
of its acceptance, the 
oxygen-generating capacity in the United 
States exclusive of owned or 
operated by the Military equals 4,000,000 
is produced by 


To give some idea 
present installed 
plants 


tons/yr., of which 95% 
the liquefaction of air. Since the end of 
World War II, there has been a three 
fold expansion in 
capacity in this country, with new units 


The 


major portion of this increase has been 


oxygen-producing 
being placed on-stream monthly. 


required to meet the expanded needs of 
the chemical industry. 

his paper concerns some of the less 
widely publicized applications of indus 
trial gas purification by low-temperature 


processing. 


Hydrogen Purification 


An application which has had a 


growth rate comparable to that cited 
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He-75 
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above for oxygen production, is the puri 
fication of hydrogen for the production 
of ammonia synthesis gas. Approxi- 
mately 659% of the 
pacity built or contracted for since the 
expansion 


new ammonia Ca- 
ammonia industry initiated its 
program in 1951 has employed, or will 
employ, the liquid nitrogen wash process 
or hydrogen purification 

In this 
able from petroleum catalytic ref 
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rming, 
team 


pro ess, Taw yaroge!l 


coke-oven gas, or as product from 


reforming or Texaco partial oxidation 


is scrubbed with liquid nitrogen at a 


temperature of —300° F. and at a pres- 


sure of from 200 to 400 Ib. /sq.in. gauge 


Figure 1 shows a typical process for 


purifying a refinery off-gas to produce 
hydrogen suitable for ammonia 
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Fig. 1. Ammonia synthesis gas preparation plant. 
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COMPRESSOR REMOVAL 


to remove carbon dioxide, and is then 
dried over activated alumina to a dew 
point of —100° F. The then 
cooled in steps against returning prod- 
ucts and against evaporating liquid 
ethylene and nitrogen refrigerants. Liq- 
uid hydrocarbons are withdrawn after 
each refrigeration step, flashed to a 
lower pressure, and warmed against the 
incoming feed. 


feed is 


The feed is then introduced into a col- 
umn and scrubbed with liquid nitrogen 
where carbon monoxide and any un- 
condensed hydrocarbons are removed. 
During scrubbing, a portion of the liq- 
uid nitrogen is evaporated, so that the 
product hydrogen stream withdrawn 
from the top of the wash column will 
contain approximately 90% H, and 10% 
N». A liquid stream containing feed gas 
impurities and a portion of the scrub- 
bing liquid nitrogen is withdrawn from 
the bottom of the column, flashed to a 
lower pressure, and warmed against in- 
coming nitrogen. The hydrogen-nitrogen 
mixture from the top of the column is di- 
vided—one portion warming the feed, and 
the other warming the incoming nitro- 
gen stream. 

The incoming nitrogen stream, con- 
taining less than 100 p.p.m. Os, is 
cooled against returning products and is 
then returned to the adjoining air-sepa- 
ration plant where it is liquefied. After 
liquefaction the nitrogen is returned to 
the scrub plant and there used for re- 
frigeration and for scrubbing the raw 
hydrogen feed. 

The two portions of the hydrogen- 
nitrogen mixture after giving up their 
refrigeration are recombined and are 
mixed then with sufficient additional ni- 
trogen gas to form a 75% Hg and 25% 
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Fig. 2. Methane gas purification unit. 
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N.-ammonia synthesis gas mixture. To- 
tal impurities in the gas will equal 10 
p.p.m. of oxygenated compounds and 
approximately 150 to 200 p.p.m. of 
inerts in the form of argon plus methane. 
Approximately 99% of the H, contained 
in the raw feed can be recovered in the 
product stream. 


The approximate installed cost of such a 
hydrogen purification plant, including the asso- 
ciated air separation plant and necessary com- 
pression equipment for delivery of synthesis gas 
equivalent to 300 tons/day of ammonia at 
a pressure of 350 Ib./sq.in. gauge, equals 
$2,400,000. 

The cost of purifying hydrogen in such a 
plant equals $0.10/1000 cu.ft. hydrogen prod- 
uct. This cost is based upon the following rates 
—which have been established for the various 


processes described in this paper: 


Labor—$2.00/hr./man 

Fixed charges—10% of plant cost/yr. 
Electricity—$0.01 /kw.-hr. 
Water—$0.01/1000 gal. 

Caustic soda—$0.04/Ib. 


Purification of Methane 


Another application in which low- 
temperature processing is considered the 
most economical purification route is the 
recovery of high-purity methane from 
natural gas. As distributed commer- 
cially, natural gas—in addition to meth- 
ane—contains various quantities of heav- 
ier hydrocarbons, carbon dioxide, and 
nitrogen. 

In the production of chlorinated 
methane compounds and other chemicals 
based upon methane, it is desirable that 
the methane processed be of high purity. 
By low-temperature purification of nat- 
ural gas, a methane product containing 
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less than 100 p.p.m. of other hydro- 
carbons can be produced. 

In this process (Figure 2), natural 
gas at a pressure of 100 Ib./sq.in. gauge 
is purified of carbon dioxide by scrub- 
bing with a 10% solution of caustic 
soda. After the feed is dried to a 
—100° F. dew point, the gas is cooled 
by heat exchange against the product 
streams. The feed is then introduced 
into a distillation column where meth- 
ane gas is separated as an overhead 
product, and heavy hydrocarbon impuri- 
ties are removed—as liquids-from the 
bottom of the column. These two prod- 
ucts are then expanded, warmed in heat 
exchange against raw feed, and deliv- 
ered as products at essentially the tem- 
perature of the incoming feed. 

Reflux liquid for the column is sup- 
plied by taking a portion of the methane 
product from the top of the column, re- 
circulating it through a compressor, and 
subsequently expanding it into the top of 
the column. During recirculation this 
stream passes through a coil in the bot- 
tom of the column to provide vapor 
reboil. Recycled methane also serves to 
make up the refrigeration requirements 
for the plant. In order to provide for 
rapid plant start-up, an auxiliary pack- 
aged refrigeration unit is used to cool 
the methane stream until it is cool 
enough to supply plant refrigeration 
needs. 


Based upon processing natural gas containing 
approximately 75% methane, with the re- 
mainder as heavier hydrocarbons, a methane 
product containing fewer than 100 p.p.m. of 
other hydrocarbons can be produced at rates 
of 500,000 cu.ft./day, for $0.16/1000 cu.ft. The 
approximate installed cost of such a plant would 
equal $150,000. 
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Purification of Ethylene 


A process similar to that employed in 
the purification of methane is employed 
also in the recovery and purification of 
ethylene from petroleum catalytic 
cracker off-gases. Usually, the ethylene 
concentration in such streams does not 
exceed 10 to 20%, so that it is necessary 
to process large quantities of gas in or- 
der ¢o obtain a low unit cost for a pure 
ethylene product. A process for an 
80,000,000 Ib./yr. low-temperature ethyl- 
ene purification plant is shown in Fig- 
ure 3. 

In this process, the gas is first scrubbed 
with MEA (monoethanol amine) 
to remove hydrogen sulfide and a major 
portion of the carbon dioxide. The gas 
is then compressed from its available 
pressure to a pressure of 520 Ib./sq.in. 
gauge and cooled to 60° F. against fuel 
gas and ethane products. At this tem- 
perature the condensed water is removed 
and the gas is dried. 

The dry feed is then cooled by ex- 
change against returning products and 
by auxiliary propane and ethylene re- 
frigeration at —12° F. and 
—140° F. respectively. The feed gas is 
then cooled against expanded fuel gas 
products to —150° F. and passed to a 
separator. The vapor phase from the 
separator is combined with vapor distil- 
late delivered from the demethanizer 
tower, warmed against the feed, and 
then expanded to 170 Ib./sq.in.abs. and 
—160° F. The expanded gas, largely 
methane and hydrogen, is then warmed 
against incoming feed and delivered as 
a fuel gas product. 

The liquid delivered from the phase 
separator is warmed against the feed to 


levels of 
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about —12° F. and introduced into the 
demethanizer tower at 500 Ib./sq.in.abs. 
In the demethanizer, the feed is sepa- 
rated by distillation into vapor over- 
head containing essentially all the hy- 
drogen, nitrogen, carbon monoxide, and 
methane contained in the original feed. 
The liquid bottoms withdrawn from the 
column will contain ethylene, ethane, 
propane, and butane. Reflux to the de- 
methanizer is supplied by condensing 
tower overhead with evaporating ethyl- 
ene. Reboil heat is supplied by circulat- 
ing water. 

The liquid bottoms from the demeth- 
anizer are expanded to a pressure of 370 
Ib./sq.in.abs. and fed to a deethanizer 
tower. In the deethanizer tower, the 
feed is fractionated to obtain essentially 
all the ethylene-as vapor distillate of 
98% purity—and liquid bottoms contain- 
ing ethane, propane, and butane. 

If 99.9% purity ethylene is required, 
the condensed overhead from the de- 
ethanizer is fed to an ethylene purifica- 
tion tower where further separation be- 
tween ethylene and ethane occurs. The 
overhead from this tower is condensed 
against propane and delivered as a liq- 
uid. A portion of the overhead is re- 
turned to the tower as reflux, and the 
remainder is withdrawn as product. 

The liquid bottoms from the deethan- 
izer tower are expanded and introduced 
into an ethane recovery tower. In this 
tower, ethane is recovered as overhead 
and LPG’s are withdrawn as liquid bot- 
toms. The ethane recovered from this 
tower is combined with ethane bottoms 
from the pure ethylene tower and is then 
warmed against the incoming feed. If 
additional ethylene is required, the 
ethane product from the low-tempera- 
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ture plant can be recycled to a cracking 
furnace where additional ethylene is pro- 
duced. The ethylene product stream 
from the cracking furnace can then be 
combined with the original feed and the 
entire stream purified in a single low- 


temperature plant. 


The estimated installed cost of a straight low- 
temperature purification plant capable of recov- 
ering 80,000,000 Ib./yr. 99.9% ethylene would 
equal approximately $3,300,000 

Purification costs of the product ethylene, less 
any credit for the pure ethane and LPG (lique- 
fied petroleum gas) by-products produced, would 
equal $0.022/Ib. 


Purification of CO 


Still another application in which low 
temperature purification plays an im- 
portant role is in the production and 
final purification of carbon monoxide 
from crude gas. Synthesis 
gas, as produced by steam reforming or 
Texaco partial oxidation, contains be 
tween 25 to 35% CO, 63 to 73% Hye 
upward to 2.00% methane and Ng, plus 
quantities of carbon dioxide. From such 


synthesis 


a gas composition it is possible to re 
cover upward to 95% CO as a product 
of 98.5 to 99.5% (nitrogen is 
considered an allowable impurity). 

shown in Figure 4, 


purity 


In this process, 
carbon dioxide is removed by scrubbing 
with MEA and then with a circulating 


caustic solution. The gas is then dried 


processes 
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Fig. 3. 


Ethylene recovery and purification plant. 
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and delivered to the low-temperature 
purification plant at a pressure of 400 to 
450 Ib./sq.in. gauge. The feed is cooled 
against returning products and intro- 
duced into a high-pressure distillation 
column. The major portion of the 
methane contained in the feed is re- 
moved from this column with the bottom 
product liquid. This liquid is then 
flashed to a lower pressure and further 
fractionated in a low-pressure column. 
In the second distillation step carbon 
monoxide is recovered as top product 
and methane is withdrawn as bottoms 
and warmed against the feed. The car- 
bon monoxide overhead passes directly 
to the carbon monoxide product stream, 
where it is warmed against the incom- 
ing feed and delivered at essentially am- 
bient temperature and atmospheric pres- 
sure. 

The hydrogen-rich vapor, containing 
most of the carbon monoxide in the 
feed, passes from the top of the high- 
pressure column and is partially con- 
densed in the low-pressure column re- 
boil condenser. This condensed liquid— 
rich in carbon monoxide—then serves 
as reflux for the high-pressure column. 
The operation of the high- and low- 
pressure columns is similar to that em- 
ployed for separating oxygen and nitro- 
gen from atmospheric air. 

The uncondensed hydrogen-rich vapor 
then flows to a subcooler, thence to a 
separator, and subsequently to two de- 
phlegmators where further condensation 
and stripping of the carbon monoxide 
from the hydrogen occur. 

Liquid from the separator, combined 
with condensed liquid carbon monoxide 
from the upper dephlegmator, passes to 
the lower unit. In the bottom dephleg- 
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mator carbon monoxide liquid—from 
which hydrogen has been stripped- 
passes up through the coils, is throttled 
to a lower pressure, vaporized against 
the rich hydrogen stream, and then is 
combined with the carbon monoxide 
from the low-pressure distillation col- 
umn. Reboil heat for stripping the hy- 
drogen is supplied by passing some of 
the feed through a coil in the bottom 
of the lower dephlegmator. 

Hydrogen-rich vapor from the top of 
the lower unit passes to the separator 
and to the top dephlegmator where final 
carbon monoxide condensation occurs. 
Hydrogen vapors from this unit are 
split into two portions—one serves to 
condense reflux for the top of the low- 
pressure methane separation column; 
the other portion is warmed against it- 
self in passing back through the de- 
phlegmator. Both streams are then com- 
bined with recycle hydrogen and ex- 
panded in a réciprocating expansion en- 
gine which serves to supply refrigera- 
tion for the entire plant. After expan- 
sion the hydrogen stream passes through 
the upper dephlegmator to supply re- 
frigeration for condensing carbon mon- 
oxide. The hydrogen stream is then 
split—one part is warmed in the feed 
exchanger and discharged as hydrogen 
product at 1 Ib./sq.in. gauge and 97 to 
98% purity; the other portion is 
warmed and delivered to the recycle 
compressor. 


Based upon processing raw synthesis gas of 
the composition shown in Figure 4, pure carbon 
monoxide can be recovered at rates of 200,000 
cu.ft./day for $0.80/1000 cu.ft. The estimated 
installed cost of such a purification plant equals 
$250,000. 
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Other Applications—a broad field 


Low-temperature processes for gas 
purification are not limited to the typical 
examples just described. Other applica- 
tions for which designs are available and 
for which plants have been built are the 
recovery of helium from natural gas, the 
recovery of argon from ammonia purge 
gas, the removal of nitrogen from nat- 
ural gas, the separation of deuterium 
from liquid hydrogen, and the recovery 
of pure hydrogen from cracked petro- 
leum off-gas streams. In addition new 
processes for the separation of other 
complex mixtures are being developed 
so that anyone with a gas-separation and 
purification problem should find this 
background of experience in low-tem- 
perature processing helpful. 
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I" any consideration of the broad social 
competence of engineers, it is appro- 
priate to look at the role of the engineer 
in management. Industry being such a 
fundamental part of modern society, the 
place of the engineer in industrial man- 
agement has a definite bearing on his 
function in the broad, social sphere. 
Judging by the numerous articles on 
this general subject of the engineer 
and management printed in engineering 


journals (7), one can state that it 
is all too evident that top manage- 
ment is interested in the engineer- 


development-and_ the 
anxious to 


his growth and 
engineer certainly 
turn his talents to good account in top 
management 


seems 


How important 
is the engineer 
in management? 


ROSS Bios 


Based on several surveys, the state- 
ment that at least one third of the per- 
sonnel now at the managerial level has 
had a considerable amount of engineer- 
ing training or experience seems accu- 
rate. When you add other technically 
trained personnel, it is clear that the 
technologist is playing, and will continue 
to play, a vital part in top management 
performance. An example can be found 
in the Atlas setup where of the seven 
men in top officers’ rank, three gradu- 
ated with engineering degrees, three 
have chemistry degrees, and one has a 
law degree. Further, the presidents of 
about half a dozen subsidiaries of U. S. 
Steel, half of the twenty presidents of 
A. T. & T. affiliates and more than 
half their vice-presidents, more than a 
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company 


board members of Standard Oil 
Jersey and about fifteen top 
Anaconda Copper, all 
started their careers as engineers. Also 
about 90 per cent of the top executives 
of Union Carbide were engineer trained 
as well as nearly half the top officials of 
General Electric, and about three dozen 
vice-presidents and board members of 
General Motors. 

Engineers can be found in strategic 
spots all through the organization ; their 
advice is needed in the production and 
engineering departments, in the research 
laboratories, on the planning staff in the 
customer-service setup, and as aids to 
the legal department. The record testi- 
fies to the fact that there isn’t much a 
modern industrial company can do with 
out utilizing the services of the engineer. 

This growing importance of the engi- 
neer in industry becomes all the more 
impressive when it is recognized that 
all together engineers represent less than 
1% of the nation’s working force and 
only about % of 1% of our entire 
population; and of the some 550,000 
engineers, only about 35,000 are chemi- 
cal engineers. Here, indeed, is a striking 
example of the value of a select, highly 
trained group. 


dozen 
ot New 
executives of 


Well-rounded experience 
essential 





How has the engineer or chemist or 
other professionally trained technologist 
gotten into top management anyhow? 
Individual experience will vary, but per- 
haps my own will suggest a general 
pattern. 

When I graduated from college in 
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Atlas Powder Company, Wilmington, Delaware 


How closely does the engineer fit inherently 
into the management picture that most large 
leaders visualize? 
author Gottshall—himself a top executive of 
Atlas Powder Company—analyzes what it takes 
to fill such a job, and maintains that engineers 
can prepare themselves to fit it admirably. 


In this article 


1927, 
agement. 
for training to its explosives experimen- 
tal laboratory. Then came tours of duty 
at two different plants. At the second 
one of these I was active in production, 


| had little thought for top man- 
I joined Atlas and it sent me 


and was brought into contact with prob- 


quality, costs, and delivery 


In other words, I became ex- 


lems of 
schedules 
posed to human relations problems. 
With this experience my horizons began 
the mid-thirties I 


production to 


to broaden. In was 


transferred from sales, 
eventually becoming a district sales man- 
ager and then national director of Atlas’ 
explosives sales. Selling exposed me to 
customer thinking, broadened my under- 
standing of marketing methods, intro 
duced me to various phases of public 
relations and communications, involved 
me in contracts, and brought me in con 
tact with the legal staff. 

When I came into Atlas’ Wilmington 
headquarters from the field, I became 
even more involved in personnel and 
public relations problems. Dealing with 
operating and capital budgets, I became 
more familiar with the financial aspects 
of the business. As vice-president and 
director, I was active on the corporate 
side of the organization and in 1953 
when I became president the tough 
problems really faced me. 

So although I started out as a tech 
nician, I picked up a lot of other experi 
ence along the way, before getting into 
top management. This little sketch, 
thrown in here only for illustrative pur 
poses, seems to be generally true of 
many others at the executive level. 

For instance, a survey of more than 
500 top executives made a couple of 
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years ago indicated that about 45% had 
had science and engineering training. 
Yet, for the most part, the work these 
executives were doing just before get- 
ting their top job was in sales, produc- 
tion, finance, or general management. 
Less than 10% of these men had moved 
into their top job directly from an engi- 
neering or research spot. 

One can conclude, therefore, that for 
the technologist to have the maximum 
chance to become a top executive, he 
must have a well-rounded training in 
a number of areas. 

It can be said that this is a three-way 
job: first the training the man gets in 
college—not only in technical subjects, 
but also in such fields as psychology, 
speech, and human relations; second the 
individual’s efforts to get practical job 
experience in a variety of fields; and 
third the company’s program to develop 
those men who have top-management 
potentials. 


The key job: 
dealing with people 


Without attempting to discuss all 
major aspects of the engineer as man- 
ager, one or two points of basic im- 
portance should be mentioned. Again 
referring to a personal experience—if I 
were to pick any one phase of my transi- 
tion from the laboratory to top manage- 
ment as being crucial, I would state it 
was learning to deal effectively with 
people—to understand human drives and 
motivations, and how to lead people 
with a baton instead of a bat. This 
has bearing, it me, on the 
broad social competence of engineers be- 
cause that competence must be 
measured in terms of human action and 
reaction. Yet it is at this very point 
that the engineer in management may 
have his toughest job. 

By training and experience the engi- 
neer has an orderly, logical approach 
to his work. He is adept at seeing basic 
principles and in organizing for effective 
action. He knows the limits of his 
knowledge, and he is likely to be hard- 
headed and practical about things. 

However, the field of human relations 
is an art and not a science. People are 
unpredictable, emotional, and illogical— 
whether they are employees, customers, 
or neighbors in the plant community. In 
such a situation, the engineer-trained 
executive easily could become frustrated 
and ineffective. Beyond this, the man 
who has come up through the organiza- 
tion as a specialist may find it hard to 
give up the practice of that specialty, 
and turn his full energies to developing 
and leading people. 

One of the most vivid examples of a 
specialist developed during a patent suit 
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some years ago. The research director 
of a petroleum development firm was 
on the stand. The lawyer asked: “What 
do you know about emulsions?” The 
director completed his answer 21 days 
later—certainly one of the longest 
answers ever given by a witness in 
court. And, incidentally, this suit wound 
up with an out-of-court settlement. 

The very kind of specialization which 
is sO necessary in operations may make 
it difficult for the expert to adjust to 
the executive's job of supervising oihers 
as they do the exciting technical work. 
But motivating and leading people can 
also be exciting because it is a much 
tougher job. To a large degree, the 
executive must be able not only to pick 
his men and build up his management 
team, but also to be willing to submerge 
himself in that team and to realize that 
effective management depends on the 
joint efforts of the entire group. 

In my own position I am keenly aware 
of how much I must rely on the staff 
work, imagination, and energy of kev 
people throughout the organization. 
Much of my time, therefore, is given 
over to developing my staff, seeing that 
replacements are groomed and ready as 
needed, and being sure that the whole 
team is working smoothly. 


The “Isolation of Command” 
| eee oe 2 

But even the most team-minded ex- 
ecutive must recognize what the military 
call the “isolation of command.” This 
means that the top man—the one who 
must make the final decisions, take the 
final risks, issue the tough orders—in a 
sense never can be completely identified 
with the team. 

Now, the engineer, with a strong 
tendency toward individuality, might be 
considered well prepared for this isola- 
tion. But along with it goes the need 
to make quick, firm decisions. Here is 
another point at which the engineer-in- 
management may have difficulty. 


Decisions of engineer 
and management contrasted 





The engineer is accustomed to think- 
ing through his problems and getting all 
the data. He is not satisfied until he 
has figured out all the variables, and 
how they are related to each other in 
arriving at the end result. If he does 
not have all the data, he is likely to 
hedge. Management, on the other hand, 
has to make decisions sometimes with- 
out having all the facts. Indeed, in 
some cases, it simply is impossible to 
get all the facts. You have to use in- 
adequate and not completely accurate 
data. And based on what you have, you 
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In making 
decisions, 


must make the decision now. 
these critical management 


intuition and the intangible elements 
sometimes exert the greatest influ- 
ence. But intangibles are hard to 


weigh and pin down, and the engineer 
may have difficulty in transposing his 
thinking in this area. 

Dealing with problems in the social 
sphere also frequently involves intuition 
and intangibles, hence it seems again 
that competence in management and 
competence in the broad social sphere 
go hand in hand. 


The engineer and society 
SSN 
Now, having pointed out some of the 
problems which face the engineer as he 
moves into management, let me hasten 
to note that many engineers obviously 
have overcome these difficulties—as is 
evidenced by the large number of engi- 
neer-trained top management executives 
today. No company operates in a vacuum. 
True, the purpose of industry is to 
operate at a profit, but profits are made 
by providing goods or services which 
are useful to, and wanted by, society. 
To maintain its operations, a corpora- 
tion in industry must deal fairly with 
employees, suppliers, and all other 
groups affected by business operations, 
and discharge its responsibilities as a 
citizen of the community and the nation. 
In all this the industrial executive 
must function in the social sphere—he 
also is part of society as a father with 
children in school, as a church-goer, as 
a member of service clubs and welfare 
agencies, and as a voter. 

With our industrial 
processes becoming increasingly com- 
plex, there is bound to be a growing 
demand for the engineer in top man- 
agement. Coupled with this demand is 
the growing need for a clear interpreta- 
tion and link between industry and 
society. 

The engineer is being challenged to 
assume his rightful and most effective 
place both in business and society. | 
am confident that he will meet this 
challenge with consistent success. 


products and 
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CONTROLLED TEMPERATURE e 


dielectric drying 


E. D. Besser and Edgar L. Piret 


he production of heat within the ma- 
terial being dried, which is a dis- 
tinguishing characteristic of dielectric 
drying, is advantageous for certain oper- 
ations. informa- 
rates of 


However, little or no 


tion is available on drying 
materials having the high initial mois- 
ture found in the in- 


dustries. 


contents process 

An innovation was introduced by auto- 
matically controlling the heat input to 
the sample being dried so that its tem 
perature during the drying process was 
maintained essentially constant. This is 
in contrast to the wide variation in tem- 
perature usually occurring in conven- 
tional air drying or in dielectric drying 
where the maintained 
stant. Since frequently 
dried at the highest temperature which 
they will stand without decomposition, 


voltage is con- 


materials are 


loss of color, or flavor, this proposed 
temperature-control feature of dielectric 
drying is important. 

Typical materials having widely dif- 
fering characteristics were selected for 
this study. Gelatin, being a readily pre- 
pared, reproducible material of a well- 
known colloidal character and capable 
of being made up over a wide range of 
moisture contents, was chosen to repre- 
sent one extreme material. Paper pulp, 
representing a fibrous material with a 
much lower upper limit of water content, 
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deposited as Document number 4600 with the 
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the othe 
the air 


materials, 


was selected fot Lomparative 


data are available on drying ol 
both of the di 


electric drying of granular material has 


these and 


already been reported ey 
The available Q meters for measuring 
resistivities and dielectric constants 


are 
designed for materials of high resistivity 
such as insulating-type materials. The 


were not sufficiently flexible for the wet 
studied so that it 


an instrument having 


materials was neces 


Sary to develop 
the necessary range. 

The weight of the sample of gelatin 
or paper pulp during drying was meas 
ured 
various 


continuously when dried under 


conditions of air and sample 


temperatures, air humidity and velocity 
several 
Plots and 
parisons then were made of these drying 


initial moisture content, and for 


thicknesses of material. com 





University of Minnesota, Minneapolis, Minnesota 


ita and also iit Irying data on these 
material 
Apperatus and Methods 

The generator, as ult by Calectron, 
[ic > an Paul, Minnesota i 1 2-kw 
high lrequency heater, constructed u sepa- 
rate power and oscillator unit ¢ paral 
lel electrodes (Plate 1 are f ted in a 
vertical plane lor tree air passage the 
sample The sample Was | ice between 
the electrodes on a Mycalex sheet ported 
by a Mycalex rod on one arm of a torsion 
balance (2) 

Electrically heated drying air was blow: 
across the sample from a piping arrange 
ment (Figure 1) and was measured with 
a sensitive Wahlen gauge (/0) and a pitot 
tube that was mounted behind the sample 

\ continuous weighing system (4, 5), 
based on the chainomatic balance principle 
was used. This automatically recorded the 


ot the sample as a tunction 


loss in weight 
of time 





wt 


Arrangement of apparatus, showing porallel electrode plates and 





weight-recording mechanism. 
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Plate 1. Shows position of 


between vertical electrodes. 


TEMPERATURE CONTROLLER 


\ copper-constantan thermocouple was 
imbedded in the sample o1 gelatin or paper 
pulp being dried between the electrode 
plates. It was subject therefore to heating 
effects of the high frequency field. The 
alternating field can result also in alter- 
nating currents affecting galvanometer in 
measuring circuit avoid inductive 
effects, the wires of the thermocouple were 
wound around each other, approximately 
ten times per inch (1, 3). The thermo- 
couple was placed in the sample within the 
high frequency field and was connected 
to the galvanometer of a Leeds and North- 
rup Micromax recorder through a low- 
pass-type filter circuit. This filter circuit 
was a two-section choke input type, con- 
taining series inductances (0.0025 henrys) 
and parallel capacitances (4x 10-” farads) 
in each wire of the thermocouple with the 
capacitors grounded. 

A Micromax electronic control unit re- 
corded the temperature of the sample and 
controlled that temperature at a fixed point 
by operating a valve control mechanism. 
This, through a spur gear arrangement, 
automatically varied the input voltage of 
the Calectron power unit (Figure 1), which 
determined the voltage across the electrode 
plates. Thus the energy input to the sample 
was controlled* automatically in order to 


rT 
igo 





Plate 2. Shows arrangement of signal generator, oscilloscope, and 
balancing unit containing a paper pulp sample. 
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Fig. 1. 
maintain the sample temperature at its 
desired value. 
Alternatively at temperatures above 


about 130° F. a radiamatic pyrometer could 
be used to control the maximum skin 
temperature of the sample. 


BALANCING CIRCUIT FOR DIELECTRIC 
CONSTANT AND RESISTIVITY MEASUREMENTS 


The apparatus used to measure the di- 
electric constant and resistivity of materials 
consisted of a circuit (Figure 2 and Plates 
2 and 3) utilizing a power signal generator, 
an oscilloscope, and a balancing unit. The 
power to the balancing unit was picked up 
by an inductive coupling. The sample sub- 
stituting unit (Plate 3) contained a 1,000- 
ohm potentiometer and a 140uuf (micro 
micro farads) variable capacitor. 

When the current between 1 and 3 on 
the balancing unit (Figure 2) is in phase 
with the current between 2 and 3, the pre- 
sentation on the scope will be a straight 
line. When the currents are not in phase, 
the picture on the oscilloscope will be 
elliptical. 

With a sample in place between 2 and 
3, the potentiometer and variable capacitor 
between 1 and 2 were adjusted until a 
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R-F POWER UNIT—— 








VALVE MECHANISM 


Flow diagram of the apparatus. 


straight line appeared on the oscilloscope. 
The sample was then replaced by the 
substituting unit, containing a calibrated 
potentiometer and a calibrated variable 
capacitor, and the unit was adjusted until 
the same straight line was obtained on the 
scope. By direct substitution, the values 
of resistance and capacitance as read on 
the substituting unit were equivalent to 
those of the sample. 


Power Input Equations 


Specific conductivity (¢), or resistivity, 
anc the dielectric constant (¢) are sufficient 
to characterize the electrical properties of 
materials for high frequency heating. The 
power input to a umit cube equals E’e, 
where E is the voltage drop across the 
cube. In a 1-in. cube, the power in watts is 

1.41(10*) Vf, € cos@ (1) 

Vv (1 — cos*@ ) 

This equation can be used for calculating 
the power input to materials having any 
power factor. When cos¢@ or the power 
factor (pf), is small as in many cases of 
dielectrics, Equation (1) reduces to the 
usual relationship used for dielectric heat 
ing (2, 9). 


P 





Plate 3. Close-up of the balancing unit with the potentiometer and 
variable capacitor substituted for the sample. 
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When an air space exists between the 
material being dried and the electrode 
plates, the voltage across the plates will 
distribute itself between the air space and 
the sample. In the present investigation 
the drying sample was freely suspended 


























































































































in the air stream between the plates to 4-2... (/ a \o4 1 \ \ | ——_——_—- a ——- ( +1 (5) 
allow for continuous weighing. / ie) \—) \ » R? [ 1) + {2} ] \ 
For dielectric materials containing little or ’ _— / . R, A Aes 
no moisture and of high resistivity (low + ens 
power factor), the voltage distribution, ne- from which 
~+5 . = . pate 7+ m < Ww 
glecting fringe effects, is E, = E, +E, — where a in sq.cm., @ in cm 
and E, = E,d,/(d, + ¢,d,). These equa- E, \? x. a ; 
tions are used when the power factor is (5 ) = R? + ao -~+2 a +1 a 18 10"°d, \* 
less than 0.1, but they depart from validity ’ “e ae —— “] oak fak 
. . . 4 * 
as materials become more conductive. For (6) , 
such materials one can consider the sample ; e,d, 1) % (9 
as a resistor and a capacitor in parallel, As the resistance of the sample RK, ap t \—4 
with an air capacity in series, as shown in proaches infinity, Equation (6) reduces to : 
Figure 3. E,, E,, and E, are the total - ; : ie R, =d,/e, and when expressing /, ™ 
air gap, sample, and the plate voltages; E.\ (Xs ) 4 2X 40 megacycles per second 
X,, and X,, are the parallel capacitive Be ) & Xo : ad ol \" 
reactances for air and sample. : : ; “oe [ 1.8d,o1\ 
. * . “ +i= Xoo 4. ] (7) E, fd, 
E, = 1,X%,, and E,=I1.R,=1,X,, (2) Y ;, . 
, e,d, 1] - 10 
cos @ = pf = a so that from Equation (7), \ d, +1) 
‘ , 
E,=E,| Xv Equation (10) expresses the ratx 
1 ~* » | ; > — | " . 
= ——_ —— = \X., + Xee plate voltage to sample voltage when an 
R l \" 1 l \* : re air gap exists in series with the sampl 
" | \ R, ae This is the familiar expression for tw in terms of specific conductivity (¢), di 
(3) Condensers i series. electric constant (¢), trequency ( and 
. When R, must be considered as in the the distances (d, and d,) of air gap and 
and from the above relationships drying of materials like gelatin and paper sample between the electrode plates. From 
z = pulp Equation { 10) the value ot i , can be 
E, = ((E, +E, V 1 —cos*9)’ , x . obtained and the power input to the sample 
T (E, cos ¢)*)] * (4) Ey = [ ee ) + { Xee r _s can be calculated from £,*/K, in watts 
E. kK a 
Substituting 
(8) 
l ] » rom 
E,= = V \- ys ; } 
R, X., 1 ea 
— X P — and ( e _— ~ 
and dividing through by £,, 2nfl, 36 (9) 10" (d) 
‘ , 
oe 4 
E Kes 
i ly s / 
E, / | — - re  — 
/ | ly 'y 
= ¢ ea 
2 : | i = Re 
L - . , 
"] s 42 
SIGNAL | GENERATOR airs 
Cc 
3 oka (aia) (22 41) 
i 
OSCILLOSCOPE i %s Gs 
BALANCING UNIT 
Fig. 2. Diagram of balancing circuit. Fig. 3. Electrical equivalent when air space present 
8 
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Fig. 4. Electrical characteristics of gelatin ot Fig. 5. Electrical characteristics of paper pulp at 
various moisture contents. various moisture contents. 
Vol. 51, No. 9 Chemical Engineering Progress Page 407 














i ae ne 















































































































































100 
28 - r r ae 
‘a AIR TEMP-95°F 
& 24F wumipity- 28% 96 ween * 
$ INIT. THICK.-0.234 IN 7 * 94 Se o 
20} CAND 4 DIELECTRIC 
z @AND & AIR ORYING VA © 92 
= 16 & rr — tr 95 . & 90 ~» 
S a il w ee} AIR TEMP.-95°F 
= Je . 292s > HUMIDITY -20% 
S us 86 aim VEL.-7 FT/SEC 
$08 4 —_™ 85 = 64} SAMP THICK-O.375 IN, 
- py a eo |. 2 TEMP NEAR BOTTOM 
a0 ri 80 O TEMP AT MIDPOINT 
80} OTEMP. AT TOP 
° 75 78 1 I l 
° 0.5 10 Ls 2.0 2.5 3.0 3.5 4.0 45 o2 0.4 o6 08 10 1.2 4 1.6 8 
FREE WATER, LOS./L8. ORY SOLID FREE WATER, LBS./LB. DRY SOLID 
Fig. 6. Effect of controlled temperature Fig. 7. Temperature distribution in paper pulp 
on drying of gelatin. sample with controlled temperature dielectric 
drying. 


Thus the power input to a material sepa- 
rated from the electrodes by an air space 
can be calculated, subject to the assump- 
tions made, if the electrical properties of 
the material are known. 

When there is no air space between the 
sample and the electrodes, the power input 
is found from Equation (1). 


Data and Results 


ELECTRICAL CHARACTERISTICS FOR VARYING 
WATER CONTENTS 

Values of specific conductivity (oc) 
and dielectric constant (e) were calcu- 
lated from experimental measurements 
of the resistance (R,) and capacitance 
(C,) of gelatin and paper pulp at vari- 
ous moisture contents with the use of 
the balancing circuit. 

The paper pulp samples employed for 
these measurements had been prepared 
that the moisture distribution was 
quite uniform. This was checked experi- 
mentally by separating several samples 
into sections and measuring the moisture 
contents. 

The specific conductivity in the gela- 
tin system (Figure 4) increases 1.5 to 
4 times between 5 and 50 mc./sec. for 


sO 





bs 


approximately 100-fold as the ratio of 
water to dry gelatin varies between 0.135 
to 8.0 (12 to 89% on a wet basis) for 
a given frequency. In the paper pulp- 
water system, Figure 5, o increases al- 
most tenfold between 5 and 50 mc./sec., 
and increases approximately 200-fold as 
the ratio of water to dry pulp varies 


from 0.1 to 2.1 (9 to 68% on a wet 
basis). 
The dielectric constant (¢) for a 


gelatin-water system increases linearly 
with increasing water content; whereas, 
in a paper pulp-water system a curved 
relationship is obtained (Figures 4 and 
5). The latter is probably accounted 
for by void spaces in the pulp samples 
at the lower water contents. 

The change in dielectric constant with 
frequency between 5 and 50 mc./sec. 
is small, however, in both gelatin and 
paper pulp systems; it decreases slightly, 
with increasing frequency as shown in 
Figures 4 and 5. These curves also show 
the change in conductivity between 5 
and 50 mc./sec. 

The electrical characteristics data 
were measured at 75° F., whereas the 
majority of the drying runs were made 


ple at 95° F. were found to be in close 
agreement with those measured at 75° F. 

It is to be noted that the measurements 
for specific conductivity and dielectric 
constants were made on samples having 
uniform moisture distribution. In a dry- 
ing process however the moisture dis- 
tribution will tend to be low near the 
surface and high in the interior of the 
sample. From Figures 4 and 5 it ap- 
pears therefore that the electrical char- 
acteristics and the heat input to the 
various layers of a drying sample will 
vary with the moisture content at that 
level in the sample. This aspect of di- 
electric drying presents interesting pos- 
sibilities for further work. 


Drying Data and Results 


Close temperature control in dielectric 
drying is demonstrated by the upper 
curves in Figures 6 and 7 for gelatin 
and for paper pulp. 

The reported data on the air drying 
of gelatin were obtained in the Uni- 
versity * laboratory by C. D. Singer (8) 
The dryer used has been described by 


Ritchell, Piret, and Mann (6). 
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Fig. 8. Effects of air velocity and temperature 
on controlled temperature dielectric drying of 


gelatin. 
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Fig. 9. Effect of humidity and dielectric-air dry- 
ing comparison of gelatin. 
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The equilibrium water contents were 
determined by allowing samples to come 
to a constant weight while under steady 
drying conditions. Their moisture con- 
tents were then determined by drying 
overnight in an oven at 105° C, 

Figure 6 compares the drying rates 
of gelatin by dielectric and by air dry- 
ing. In these experiments the condi- 
tions of air temperature, velocity, hu- 
midity, and thickness of the samples were 
the same. The temperature of gelatin 
vs. the free water content is also shown. 
In the early part of the drying run, the 
rate of drying is almost doubled by the 
use of controlled temperature dielectric 
drying, and the two drying curves ap- 
proach each other as the sample tem- 
perature difference becomes smaller. 

Figure 7 for paper pulp dielectric dry- 
ing, shows the temperature measured at 
three different points, near the top dry- 
ing surface (0.04 in.), center, and near 
the bottom (0.04 in.), in the pulp slab 
plotted against the free water content. 
The control point was near the bottom 
of the sample so that it was the maxi- 
mum distance from the evaporating sur- 
face. The data indicate temperature con- 
trol within 1° F. over most of the range 
at the various levels. It will be ob- 
served from the plot that the evaporat- 
ing surface temperature was lowered a 
few degrees by the rapid evaporative 
process at the beginning of the drying 
run. The data of other runs with the 
control point at the center of the sample 
gave results similar to Figure 7. 

The effects of air velocity and tem- 
perature with the use of controlled 
temperature dielectric drying of gelatin 
are shown in Figure 8. The air velocity 
to 14 ft./sec. is seen to have only a 
small effect limited to the early part of 
the run, but temperature has a larger 
effect and is effective throughout a 
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larger portion of the falling rate period. 

Figure 9 shows the effect on the dry- 
ing rate of varying the relative humidity 
between 28 and 45% in air drying runs 
on gelatin. Again, the effect is small 
and is indicated only at the beginning 
of the falling rate period. Figure 9 also 
presents a direct comparison between air 
drying and controlled temperature di- 
electric drying where the effect on the 
drying rate obtained by holding the 
sample temperature at that of the air 
temperature in the dielectric run i 
clearly shown and is large. 

Singer’s air-drying data on gelatin 
and Sherwood’s (7) air drying data on 
paper pulp (Figure 10) confirm the 
usual linear variation of drying rate 
with free water content in the falling- 
rate period of a drying cycle. When 
controlled-temperature dielectric drying 
data for both gelatin and paper pulp are 
plotted in this way (Figure 11), it is 
seen that the data fall on smooth curves 
and not on straight lines. Straight lines 
are, however, obtained on a semilog plot 
of drying rate vs. free water (Figures 
12, 13, 14, 15, and 16). 

In the experimental studies used for 
the development of the theories of dry- 
ing by diffusional processes, it has been 
customary to maintain the drying air at 
a constant temperature and to overlook 
effects resulting from the changes in 
sample temperatures. Figures 10 and 
11 show that the form of the drying 
curve is markedly different depending 
upon whether the sample temperature 
is held constant or not. It is, therefore, 
indicated that in future work the 
mechanism of drying, the temperature 
of the sample must be carefully con- 
trolled throughout the process. Dielec- 
tric heat may be useful for this purpose. 

When the drying conditions in the 
controlled temperature dielectric drying 
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of gelatin are held constant except for 
the sample thickness, the data plot as 
parallel straight lines, Figures 12 and 
14, for thicknesses 0.1 and 
0.5 in. The drying conditions held con- 
stant were air temperature at 95 or 
75° F., air velocity at 7 ft /sec., 


between 


relative 


drying 


25 


and 35%, and the 


content at 


humidity between 
initial free water 
mately 4.0. 

When the drying conditions in the 
controlled temperature dielectric drying 
of gelatin are held constant except for 
the initial free water (/,), the data 
plot as straight lines with a common 
intersection point, Figures 13 and 15, 
for initial free water contents between 
2.0 and 7.5 at both 95 and 75° F. The 
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Fig. 12. Effect of thickness on controlled tem- 
perature dielectric drying of gelatin. 
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Fig. 15. Effect of initial free water on controlled 
temperature dielectric drying on gelatin. 


drying conditions held constant were air 
temperature at 95 and 75° F., air ve- 
locity at 7 ft./sec., humidity between 
20 and 30%, and the initial thickness 
(L,) at 0.156 in. No constant rate was 
observed in the drying of gelatin with 
free water contents as high as 7.5. 

When the drying conditions in the 
controlled temperature dieiectric drying 
of paper pulp are held constant except 
for the sample thickness, the data plot 
as parallel straight lines for thicknesses 
between 0.18 and 0.75 in. (Figure 16). 
The drying conditions held constant 
were air temperature at 95° F., air ve- 
locity at 7 ft./sec., and humidity between 
20 and 25%. 

A definite constant rate period occurs 
in the drying of very wet paper pulp 
and in these cases the initial free water 
content has no effect on the drying rate 
curve. 

It, therefore, appears that the rate of 
drying being proportional to the free 
water content as an exponential func- 
tion holds quite well for the controlled 
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on the size and geometry of the en- 
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Fig. 14. Effect of thickness on controlled tem- 


perature dielectric drying of gelatin. 
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Fig. 16. Effect of thickness on controlled tem- 
perature dielectric drying of paper pulp. 


temperature dielectric drying obtained 
here. 


Conclusion 


The changes occurring in the dielec- 
tric constant and the resistivity or spe- 
cific conductivity of a material have an 
important effect on the drying process. 
The heat generated at constant plate 
voltage decreases as the drying cycle 
proceeds. 

For a typical colloidal and a typical 
fibrous material, dielectric heating does 
not appear to alter to an appreciable ex- 
tent the over-all drying process as it 
occurs in air drying. Controlled tem- 
perature dielectric drying data correlates 
by a semilog representation of drying 
rate vs. free water content. Results in- 
dicate that controlled temperature di- 








most revealing is a three-dimensional 


aa @ feematram af éacn.. 


alate af @hee liancsbec 









electric drying instead of conventional 
air drying could be used to advantage 
for basic studies of the mechanism of 
drying. 


Notation 

C, = electrical capacity, farads 

E = alternating current voltage, v. 
E,—air; E,—plate; E,—sample. 

F = free water content, Ib./Ib. dry solid 
F,—initial. 

| = current, amps. 

|,—capacitive; |,—resistive; |,—total 

L = sample thickness, in. 
L,— initial 

P = power, watts 

R, = parallel alternating current resistance, 
ohms 

V = voltage gradient 
V,—v./em.; V.—v./in. 

X, = parallel capacitive reactance, ohms 


X,,—air; X,,—sample 
a = cross-sectional area, sq.cm. 
d = distance between electrode plates 
d,—air; d,—sample 
e = dielectric constant 
frequency, cycles/ sec. 
#, —megacycles /sec. 


o = specific conductivity, ohm” cm.” 


= phase angle, ° 
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year, in the United States alone, 
gas explosions cause hundreds of 
deaths, destroy millions of dollars 
worth of buildings and equipment, and 
cost the country an immeasurable sum 
due to losses of key personnel and dras- 
tic declines in production. Accordingly, 
the promotion of safety in the manu- 
facture, use, storage, handling, and 
transportation of combustibles 
may form explosive mixtures in 


which 
the 
gaseous state constitutes one of the ma 
jor functions of the Bureau of Mines. 

This paper discusses the limits of 
flammability and minimum spontaneous 
ignition temperature as the most useful 
terms for evaluating the hazards of 
various combustible-oxidant 


This review on the terms used in 


systems 
gas 
explosions technology is followed by a 
discussion on the m pre 
venting disasters 


iny ways of 


M. G. Zabetakis is acting chief, Branch of Gas 
Explosions. Division of Explosives Technology 
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Fig. 1. Concentration 
limits of flammability 
for aviation gasoline 
grade 100/130 vapor- 
air-nitrogen mixtures 
at atmospheric 
pressure and 80° F. 
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Zabetakis and G. W. 


Tangent line which gives the minimum 
I/C necessary to guarantee the existence 
of a nonflammable mixture 


the prevention of 
INDUSTRIAL GAS EXPLOSION 
disasters 


Jones 


Limits of Flammability 


The lower and upper limits of flam 
mability of a combustible vapor or gas 
in a specified diluting atmosphere such 
as air at a particular temperature and 
pressure are limiting mixture composi 
tions which extremes; all 
mixture compositions existing 
these two extremes are to be considered 
flammable or two 
terms are synonymous here). The term 
“flash point” is used to denote a limit 
mixture composition in which a satu 
rated combustible vapor-air mixture is 


represent 
between 


explosive (these 


involved. 

The speed of a flame propagating 
through a flammable mixture and _ the 
resultant pressures which are developed 
depend on the actual mixture composi 
tion, temperature, 
geometry of the enclosure in which the 
explosion occurs and also on the ignition 
source. Limits of flammability, how 
ever, do not depend on all these factors 


pressure, size, and 


LEGEND 
Nonflammable Can be made flammable 
mixtures by the addition of 


Combustible 


So ~~-—--— Air or combustible 


Air and combustible 


Flammable mixtures 
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1. FACTORS AFFECTING FLAMMABILITY LIMITS 


1 he 


bustible gas are dependent on the 


— 


a com- 
dilut- 
ing atmosphere, such as oxygen, air, 
and on the temperature 
of the resultant n 


limits of flammability of 


chlorine, etc 
ixture., 
the 


ind pressur« 


In general, air is understood to be 
diluting atmosphere and room tempera 
ture and atmospheric pressure are un 
derstood to be the and 


However, these items should 


temperature 
pressure 
be noted in all cases to prevent possible 
the 


radi ally 


limits of 
with 


misunderstandings since 


flammability may vary 
the 


ncrease in either the 


diluting atmosphere 


tempera 
in general cle 


lower limit and increases thx 


ture or the pressure 
creases the 
upper limit of flammability of a particu 
mixture and vice versa 
he damage caused by a gas explo 


sion is dependent, among other things 


G. W. Jones, coauthor now deceased 


To (0% 1, 100% C) 


Tangent line of slope 


Mixture with lowest oxygen concentration 
capable of propagating flame 


PERCENT ADDED NITROGEN BY VOLUME IN A COMBUSTIBLE-AIR-NITROGEN MIXTURE (% I) 


Chemical Engineering Progress 


ie ea fee, sete th. 


Page 411 











on the size and geometry of the en- 
closure in which the explosion occurs 
and,.in-additron, depends on the specific 
constructional details of the enclosing 
materials. For example, a flame may 
propagate rather slowly through a flam- 
mable gaseous mixture in a pipe which 
is open on the end at which the mixture 
is ignited and the resultant damage may 
be negligible; however, if the same 
mixture is ignited in a large closed ves- 
sel, the resultant pressure may be suffi- 
cient to rupture the vessel and cause 
much damage. Pressure relief devices 
are used often to prevent ruptures in 
such cases. 

The ignition source may play an im- 
portant role in the extent of the damage 
caused by flammable gaseous mixtures. 
Many ignition sources are not capable 


most revealing is a three-dimensional 
plot of the limits as a function of tem- 
perature and pressure for a specified di- 
luting atmosphere. A useful plot results 
when the limits are plotted as a function 
of inert gas content in a mixture of 
combustible, inert gas, and oxidant at a 
specified temperature and pressure. 
These plots are discussed at some length 
in a recent article (7). 

The data for the second-type plot 
just referred to are obtained at a spe- 
cified initial temperature and pressure 
by experimenting with the upward 
propagation of flame in large test 
chambers. Other directions of flame 
propagation as_ well small test 
chambers tend to narrow the limits of 
flammability and are therefore not sat- 
isfactory for use in safety work. Figure 


as 
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OXYGEN IN MIXTURE, PERCENT BY VOLUME 
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Fig. 2. A comparison of the minimum quantities of oxygen required for flame propagation in 


various combustible vapor-air-added 
pressure (constant pressure apparatus). 


of initiating a flame in a flammable 
mixture, whereas many powerful 
sources create disturbances of such a 
magnitude that the resultant flame is 
extinguished due either directly to the 
resultant turbulence, or to a change in 
the composition of the mixture immed- 
iately ahead of the flame by the intro- 
duction of the products of combustion 
in this region. However, it is danger- 
ous to assume that an explosive gas 
mixture will not explode because of the 
lack of an adequate ignition source. 


2. LIMITS OF GASES AND VAPORS 

The limit of flammability data ob- 
tained at present may be listed in one 
of four categories that depend on the 
temperature, pressure, diluting atmos- 
phere, and the possibility of employing 
mixtures saturated with combustible. 
These data may be presented graphic- 
ally in a number of forms. Perhaps the 
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inert gas mixtures at 


laboratory temperature and 


1 is an example of this type plot; 
it has been used in determining the gas 
compositions that represent gas ex- 
plosion hazards in a particular appli- 
cation (4) involving aviation gaso- 
line, air, and nitrogen. The gasoline 
vapor content is plotted as ordinate 
against the inert content as abscissa. 
The absolute difference between the 
sum of these two figures and 100% 
represents the air content in the mix- 
ture. The graph has been divided into 
a flammable and a nonflammable re- 
gion. The nonflammable region has 
been subdivided into four regions rep- 
resenting mixtures that can be made 
flammable by the addition of air, com- 
bustible, air or cumbustible, and air and 
combustible. These are noted in this 
figure by the different shadings shown in 
the legend. For example, if there is 
a mixture composition of 6% combusti- 
ble (aviation gasoline vapor), 30% 
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3. USE OF LESS FLAMMABLE COMBUSTIBLES 


5. SEGREGATION OF HAZARDOUS 


added nitrogen (that is, exclusive of 
the nitrogen in the air contained in 
the mixture) and 64% air, then by add- 
ing air the mixture composition will 


change along a straight operating line 


drawn from the above point to the 
point of 0% combustible (C), 0% 
added nitrogen (1), 100% air (A). 


This means, therefore, that the resultant 
mixture compositions will become ex- 
plosive when the operating line passes 


through the wuncrosshatched area 
marked “flammable mixtures.” One 
way to prevent this is to add nitro- 


gen until the “tangent line which gives 
the minimum I/C necessary to guaran- 
tee the of a nonflammable 
mixture” is When this line 
is reached, added without 
the danger through the 
range of flammable Other 
examples can be given, but such can be 
if one is out 


existence 
reached. 
can 
passing 
mixtures, 


air be 


of 


summarized as follows: 
side the flammable mixture area and 
wishes to this area, he would 


add inert gas (and perhaps combustible 


cross 


or air) until a tangent specified below 
is reached, then with a dependence on 
the tangent involved, air or combusti 


ble is added. The two tangents of 
interest are those from 0% (1), 0% 
(C), 100° (A), and 0% (1), 100% 
(C), 0% (A) to the curve bounding 
the flammable area. The 0% (1), 0% 
(C), 100% (A) tangent is used when 
going to the combustible lean from 
the combustible rich side of the flam 


(C), O&% 
one 


able area; the 0% (1), 100% 
(A) tangent is used when 
to the combustible rich from the com 
bustible lean side of the flammable area. 

One other tangent line of interest in 
Figure 1 is that of slope dC /dJ = —1. 
As noted in the figure, this gives the 


ao > 
goes 


mixture with the lowest oxygen con- 
centration that is capable of flame 
propagation. This value is important 


since for a particular combustible, inert, 
air system at a specified temperature 
and pressure one can always operate 
safely by keeping the oxygen concen- 
tration below this figure. The lowest 
oxygen concentrations capable of propa- 
gating flame are very nearly equal for 
members of a homologous family, as well 
as mixtures of these members at the 
same temperature and pressure. This 
is indicated by the bar graphs given in 
Figure 2 for a number of paraffin hy- 
drocarbons and essentially paraffin hy- 
drocarbon fuels. 


3. LIMITS OF COMBUSTIBLE MIXTURES 


a. Gases. 

The limits of flammability of a particular mix- 
ture of combustible gases in air at a specified 
temperature and pressure can be determined by 
means of a “mixture law” if the limits of flam- 


mability in air of each combustible in the mix- 


September, 1955 
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ture are known at the specified temperature 
and pressure. 

Basically, the law first applied by Le Chatelier 
states that a homogeneous mixture of “limit 


mixtures” is itself a limit mixture. Or, for 
example 
100% 
be P, P, P, 
u mth. 
100% 
=) —_ 
‘ ~ 
N, 
where 
L, , = the lower limit of flammability of a 
test mixture in air at a specified 
temperature and pressure 
PP, 

P,... = the proportions by volume of each 
combustible in air so that (P, + 
P,+P,+.. .) = 100% 

NN, 
mM. = the lower limits of flammability of 


each respective combustible by 


volume in air. 


As a specific example, consider a natural gas 
of the composition as shown in Table A. 


Tabie A 

Lower Limit* 

Hydrocarbon by % volume % by volume 
BRRTRORD 0c cccces 80.0 5.0 
Ethane 15.0 2.9 
Propane ........ 4.0 2.1 
i «chien estes 1.0 1.8 

ey 100% 
Lower Limit 80 is 40 10 


* At 75° F. and 1 atm. pressure. 


The mixture law has been tested and found 
to hold for hydrogen, carbon monoxide, and 
methane in air (1) and for the paraffin hydro- 
carbons in air (2). However, it does not hold 
hydrogen-ethylene-air; 


sulfide-meth- 


for such mixtures as 


acetylene-hydrogen-air; hydrogen 


ane-cir; methane-dichloroethylene (3); and 


for mixtures containing carbon disulfide (6). It 


MINIMUM SPONTANEOUS IGNITION TEMPERATURE 


The material considered up to this 
point involves flammable mixtures that 
are ignited by flames, hot wires, sparks, 
etc. However, all combustible gas- 
oxidant mixtures can also ignite spon- 
taneously at temperatures which permit 
the onset of oxidation reactions and the 
generation of heat or the initiation of 
certain chain reactions that cause the 


entire mixture to inflame suddenly. The 
pressure, contact surfaces, size and geo- 
metry of the apparatus, the oxidant and 
the combustible to oxidant ratio all 
affect the temperature at which spontan- 
eous ignition occurs. Many systems 
ignite spontaneously at room tempera- 
ture. However, in general, elevated 
temperatures are required. The mini- 


PRACTICAL MEANS OF ELIMINATING OR 
MINIMIZING EXPLOSIONS IN INDUSTRIAL OPERATIONS 


How then can certain factors be al- 
tered to prevent gas explosions in 
industry ? 


1. CONTROL OF OXYGEN CONTENT 
OF ATMOSPHERE 


In general, combustible gases, vapors, 
mists, sprays, and dispersed pulverized 
solids will not burn or explode when 
the oxidant of the diluting atmosphere 
is reduced below a certain critical value. 
(Exceptions to this are the thermo- 
dynamically unstable combustibles, such 
as solid and liquid explosives, and gases 
such as acetylene which decomposes in 
the absence of air at pressures above 6 
lb./sq.in. gauge at normal ambient 
temperatures). This critical value de- 
pends on the combustible, the diluting 
atmosphere, the temperature, and the 
pressure. To be specific, one can con- 
sider the oxidant in the diluting atmos- 
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pheres to be the oxygen in air unless 
otherwise noted. 

The fraction of oxygen present in an 
explosive mixture may be reduced by 
direct absorption, by dilution with inert 
gases such as carbon-dioxide and nitro- 
gen, or by combinations of these and 
other gases found in flue and 
engine exhaust gases. 

The minimum oxygen values required 
for flame propagation at atmospheric 
temperature and pressure when nitrogen 
and carbon dioxide are added to air, 
are given for a number of combustibles 
in Figure 2. For example, at 70° F. 
and 1 atm. pressure a 
ethane-air-carbon dioxide mixture with 
less than 14% O, by volume can not 
propagate a flame. However, if nitrogen 
is used as the inert gas, the minimum 
percentage of oxygen required for flame 
propagation is decreased to 11.5% by 
volume. These minimum oxygen values 


gases 


homogeneous 
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holds approximately for mixtures of methy! ond 
ethyl chlorides (5). 

In general, if the ratios of the quantity of 
combustible present in the limit mixture to thot 
present for complete combustion are equal for 
a number of combustibles, the mixture law 
holds rather 


and should not be used. 


well; otherwise it does not hold 


b. Liquids 

An additional problem is encountered in oa 
consideration of combustible liquid mixtures 
since a knowledge of the combustibles present 
is insufficient to determine the limits of flam- 
mability in air of the combustible vapors above 
the liquid mixture. However, under equilibrium 
conditions the composition of the vapor above 
the combustible can often be determined and 
One 


is that the sampling 


the mixture law applied as just described. 
important point to note 
problems involved when working with a liquid- 
vopor system require a careful analysis to assure 
accurate results. Such obvious errors as con 
densation of combustible due to the use of cold 
sampling lines, the absorption of the vapors by 
the sampling line, and catalytic effects of the 
sampling device have in some instances proved 


disastrous 


mum spontaneous ignition temperatures 
of a family of combustibles in the same 
environment depend on their molecular 
structure. Data have been published to 
illustrate this for the paraffin hydro 
An 


sure generally reduces the temperature 


carbons (8). increase im pres 


at which spontaneous ignition ma} 





occur. 


safety 


are obtained in practice by deter 
mining the 
particular 
inert. 


explosive mixtures of a 
combustible with and 
Limit - of - flammability 
with 


air 
added 
(Figure 1) are drawn 
obtained in a laboratory ap- 


graphs 
the data 
paratus. The minimum oxygen values 
are determined from these graphs. 


2. CARRYING-OUT OPERATIONS 


Where possible, all operations involv- 


ing the use of combustible gases or 
vapors should be conducted so as to 
eliminate flammable mixtures. This 


should be done preferably by working 
with mixture compositions whose com- 
bustible contents lie the 
limit. Operations conducted above the 
upper limit are hazardous in that the 
accidental addition of air to the system 


below lower 


may result in the formation of explosive 
mixtures, 
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3. USE OF LESS FLAMMABLE COMBUSTIBLES 


The least flammable solvents or other 
materials should be chosen where pos- 
sible for a particular application. The 
halogenated hydrocarbons have become 
increasingly important in many fields 
where the use of “safe” materials is of 
the utmost importance. The effect of 
substituting chlorine atoms for the hy- 
drogen atoms in methane is a good 


5. SEGREGATION OF HAZARDOUS 
OPERATIONS 


The use of flammable gases or vapors 
is often mandatory in a particular opera- 
tion. In the event of an explosion, per- 
sonnel and equipment used in the haz- 
ardous operation, as well as those in 
surrounding areas, must be protected. 
The former result may be achieved by 





example: See se 
Compound Formula Explosibility 

Methane CH, Highly explosive in air. 

Methyl! chloride CH,Cl Moderately explosive in air. 

Methylene chloride CH.Cl, Not explosive in air. 

Chloroform CHCl, ai a os 

Carbon tetrachloride ccl, we . and 





Methane and methy! chloride form ex- 
plosive mixtures with air, whereas 
methylene chloride, chloroform, and car- 
bon tetrachloride do not. Carbon tetra- 
chloride is added often in the proper 
proportions to combustible liquids such 
as petroleum distillates in the prepara- 
tion of safety solvents. 


4. ELIMINATION OF IGNITION SOURCES 


Although explosive gas mixtures are 
used daily in many industries with com- 
paratively good results by the careful 
elimination of all ignition sources, in 
general this is not good from the stand- 
point of safety. Unforeseen events often 
create an ignition source with disastrous 
results. Besides open flames, as from a 
lit match, cigarette lighter or fire, one 
must contend with sparks produced by 
“static electricity” as well as those pro- 
duced by the making and breaking of 
electrical contacts as in a switch or 
between the brushes and commutator of 
a motor. In addition, an explosive gas 
mixture may be made to ignite spontan- 
eously by objects or gases at elevated 
temperatures. Explosions have been 
caused in recent months in plants and 
warehouses in which the _ ignition 
sources were an overheated agitator 
shaft, a boiler, lightning, static elec- 
tricity, fire alarm equipment, a fire, a 
refrigeration system compressor motor, 
and numerous others, many of which 
are listed as unknown, due to the wide- 
spread damage that made the determina- 
tion of the ignition source rather dif- 
ficult. These explosions involved num- 
erous combustible gases and vapors used 
in plants throughout the country. These 
included natural gas, L.P. gas, propane, 
butane, lacquer vapors, fire gases, am- 
monia, oil vapors and mist, alcohol, 
various unsafe solvent mixtures, acrylo- 
nitrile, and many others. 
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means of release diaphragms and other 
protective measures. The latter result 
should be achieved by careful “design 
board planning.” This requires the 
placement of other buildings at a safe 
distance and at such an elevation that 
released combustibles will not cause 
damage. 


6. PROVISION OF ADEQUATE VENTILATION 


Large volumes of fresh air should be 
moved through buildings, conduits, 
trenches, and tunnels where spillage of 
combustible vapors is possible. Even 
better, perhaps, is the conduction of 
hazardous operations in the open with 
no buildings nearby (except those 
needed close to the hazardous operation 
to house the instruments). 


7. CONSTRUCTION OF SMOOTH FIREPROOF 
FLOORS 


Fireproof floors, resistant to the pene- 
tration of liquid combustibles, should 
be used in buildings where hazardous 
operations are involved. There should 
be no unventilated spaces beneath the 
floor and, where possible, the floor 
should be laid directly on an earth 
foundation. Since many disastrous fires 
have been attributed to the accumula- 
tion of waste and combustibles on floors, 
it is good practice to clean and scour 
the floors periodically. 


8. RELEASE DIAPHRAGMS 


Adequate light-weight release dia- 
phragms should be provided on equip- 
ment and in buildings in which explo- 
sive mixtures may be present. When 
they rupture they should be located to 
prevent injury to personnel working 
nearby. 
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9. RECORDERS TO DETERMINE CONCENTRA- 
TION OF COMBUSTIBLES IN HAZARDOUS 
ATMOSPHERES 


Combustible gas indicators are useful 
in atmospheres which may contain com- 
bustible gases. The choice of the par- 
ticular indicator must be governed by 
the gases to be detected, the temperature 
and pressure of the atmosphere to be 
monitored and the minimum required 
response time. 

Most general purpose combustible gas 
indicators are basically a Wheatstone 
bridge or a potentiometer circuit. They 
may be either the hot wire or thermal 
conductivity variety. In special cases 
other equipment such as a magnetic 
susceptibility meter (for oxygen) or a 
spectroscope may be used. As usual, a 
property of the gas to be monitored 
should be found which is measurably 
different from the corresponding prop- 
erty of the other gas or gases in the 
system. 
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VACUUM CENTRIFUGE 


John J. Meyers, Albert Smith, 


I" a particular manufacturing opera- 
tion at the Eastman Kodak Company 
it is necessary ’ 
batches of 
tions. 


deaerate 
S¢ lu 


to clean and 


concentrated gelatin 

rhe dirt in these uncleaned solutions 
normally consists of solid particles with 
a large density. 
Whereas some of the particles to be 
removed are heavier than the liquid, 
others are lighter and float to the sur- 
Even though the desired produc- 
tion rate is relatively low, the problem 


range of size and 


face. 


is complicated by the high viscosity of 
the solutions (80 their 


centipoises ), 


Fig. 2. Cover 
elevated, showing 
stationary deflector 
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and Julian C. Smith 


strong tendency to foam, and their sus 
ceptibiiity to bacterial attack. Overlying 
all these factors is the extreme cleanli- 
ness required in the final product 

It was found that the 
be cleaned by normal filtration through 
high-quality, filter 
followed by sedimentation 
under a force of 2,000 
that centrifugal force is extremely effec 
tive for the filtration 
through the filter paper. The dissolved 
air can then be removed by subjecting 


solutions can 


fine-grain paper, 
centrifugal 


gravity; also, 


accomplishing 


the solutions to a vacuum of about 


29 in. Hg. 
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Eastman Kodak Company, Rochester, New York 


Cornell University, Ithaca, New York 


lo accomplish these steps, a train 
of equipment was installed consisting of 
series, 


tanks 


a perforated 


two conventional centrifuges in 
followed by a set of deaerating 
The first centrifuge 
basket and the 
All this equipment was made of stain 


had 
second had a solid bow] 


less steel, had reasonable sanitary con 
jacketed tor 


Actual 


duction, however, in this train showed 


struction, and was water 


close temperature control pro 
it to be unsatisfactory for many reasons 
Che principal reason was the exces 


formation of foam due to contact 
as the gelatin solution sprayed 
his tor 


that it 


sive 
with ait 
from each centrifuge basket 
foam serious 


mation of was so 


limited the feed rate to a point where 


the centrifuging time constantly inte 
fered with the desired production sched 
uling. Further deaeration of this toamy 
solution 


evacuating the solution and then return 


required many cycles of first 


ing it to atmospheric pressure during 
which time degradation of the solution 
by bacterial attack became _ serious 
Other reasons were the possibility of 
dirt pickup and product loss due to the 
complexity of the system, excessive 


maintenance, and space requirements 

A study also showed that the product 
sometimes contained traces of dirt. This 
was traced to a lack of baffles within the 
solid-bowl centrifuge which resulted in 
a short-circuiting of the solution 

It became increasingly desirable to 
carry out the entire filtration, sedimenta 
and deaeration 
single piece of equipment. It 
lieved that successive filtration and sedi- 
single 


tion, operations in a 


was be 


mentation could be done in a 
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double-bowl centrifuge basket, that with These tests showed that the decanted 
proper design of baffles and overflow solution contained sufficient foam to 
lips, short-circuiting would be avoided, necessitate subsequent evacuation. It 
and that by operating under vacuum’ was therefore decided to face the prob- 
not only foaming but also dissolved air lems imposed by the vacuum and to 
would be eliminated. This would neces- proceed with designing and building a 
sitate designing and building a special double-bowl vacuum centrifuge. 
machine, for no single piece of com- 

mercially available equipment could  peyble-Bow! Vacuum Production 

meet these requirements. The double Centrifuge 

bowl offered no engineering problems; 
the vacuum feature, however, presented 
many design difficulties relative to seals, 
basket suspension, bearing mounts, bear- 
ing lubrication, sanitary construction, 
and final product removal. 


Many design features of the special 
double-bowl vacuum centrifuge were 
based on data obtained with the irain 
of equipment previously described. The 
machine is illustrated in Figure 1. A 
brief description of its general construc- 


Since it was evident that the vacuum |. . 
, re tion follows: 
feature would impose difficult problems, 


tests were conducted in the School of An underdriven bowl with two concentric 





Chemical and Metallurgical Engineering cylindrical walls rotates inside an insulated, 
at Cornell University to determine 
whether a foam-free gelatin solution 
could be removed from a centrifuge 
through a conventional skimming nozzle, 
thereby eliminating the need for vacuum. 


stainless steel collecting vessel which is jacketed 


Fig. 3. View into bowl. 


with warm water, and maintained under vacuum. 
The inner bowl wall is perforated and measures 
7% in. diam. and 2 in. high. When in operation 
it is lined with a Y-in. layer of fine-grade filter paper. The outer wall is solid, and measures 
12 in. diam. and 5 in. high. This compound 
bowl is driven at 3,500 rev./min. by a 3-hp. 













motor. 

~ BASKET SKIRT WITH “'V"-NOTCH OUTLETS Surrounding the perforated inner bowl is a 

BASKET LIP smooth conical sheet-metal baffle. This baffle 
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flows as a thin layer into the base of the column 
of liquid held inside the outer wall. With this 
arrangement all solution takes the same path 
through the centrifuge and is therefore subjected 

the same life cycle during sedimentation, 
provided there is no short-circuiting in the col- 
umn of liquid. To avoid short<ircuiting of the 
liquid, a horizontal ring baffle is set near the 
bottom and attached to the wall of the outer 
bowl. Near the outer periphery of this baffle 
are several liquid flow holes. The inner diam- 
eter of the ring baffle is smaller than that of 
the overflow lip at the top of the solid bowl so 
that all liquid must pass through the flow holes 
before To keep the 
pool of liquid from surging, the inside of the 
outer bow! is also equipped with several ver- 
tical baffles. Above the top overflow lip of the 


it leaves the centrifuge. 


solid bowl is a 
notches, through which the cleaned gelatin solu- 


skirt containing several V 


tion leaves the rotating bow! as jets rather than 
as a curtain of fine spray. 

Surrounding the bow! is a stationary curved 
baffle with a smooth polished surface, which 
directs the centrifuged solution toward the floor 
of the collecting vessels. This curved baffle is 
designed to prevent the solution from striking 
its surface at a high velocity, thus reducing the 
tendency inherent with gelatin solutions to foam 
even in the absence of air. 

The collecting vessel has a capacity of 30 gal. 
The walls and floor are jacketed with warm 
water supplied at a controlled temperature. 
Vacuum is applied to the vessel! from a two- 
stage steam ejector. The vessel is provided with 
a hinged cover which corries several thermo- 
statically controlled electric heaters, and is coun- 
terweighted and sealed with a neoprene ring 
gasket. A double water-cooled rotary mechani- 
cal seal provides a vacuum-tight seal at the 
point where the shaft enters the collecting vessel. 

Elaborate controls are provided to insure 
safety for the operators and protection against 
damage to the machine. Furthermore, the col- 
lecting vessel is designed not only to with- 
stand the vacuum, but also to contain the basket 
if the machine should “explode.” 

Extreme sanitary construction and highly 
polished surfaces are used on all parts of the 
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Fig. 4. Bowl 
dismantled. 


centrifuge bowl and collecting vessel that come 
in contact with gelatin solution. To prevent 


transmitted vibrations, the entire machine is 
mounted on vibration isolators, and all piping 
end electrical services are provided with flexible 


connections. 


Protective Devices, Operating Procedure 


An elaborate system of protective de- 
vices is provided to prevent damage to 
the equipment and to give complete 
physical protection to the operator. It 
is impossible for the operator to start 
the machine until the 
and locked in place, and until the shaft- 
seal cooling water is flowing. Further- 
more, a time-delay relay makes it im- 
possible to open the cover while the 
machine is running. This gives general 
protection to the operator and at the 
same time complies with code require- 


cover is closed 


ments. 

Preparatory to an actual the 
jacket and cover temperatures and the 
vacuum within the collecting vessel 
are adjusted to the correct operating 
conditions. The centrifuge is then 
started and the gelatin solution is drawn 
by the vacuum from a make-up supply 
tank through a small bore water-jack- 
eted tube. 

Upon entering the centrifuge the solu- 
tion passes through the filter paper into 
the solid outer bowl and then overflows 
into the collecting vessel. The vessel is 
of sufficient size to hold the largest 
batch which is to be processed at any 
one time. When the supply tank is 
nearly empty, both the gel feed and the 
centrifuge motor are shut off and the 
basket is allowed to coast to a stop. 
The vacuum is then slowly released by 
admitting filtered and heated air through 
a needle valve. The processed gelatin 
solution is then ready to be drained 
from the collecting vessel, following 
which the lid is opened, the basket re- 
moved, and entire interior of machine 
thoroughly cleaned with hot water. 


run 
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Performance Characteristics, Conclusions 


Results in actual production have been 
excellent. The processed gelatin solu- 
tions are essentially free of dirt (both 
floating and sinking particles) and are 
completely free of dissolved air and 
foam. The solutions have never been 
degraded because of bacterial attack. 
Some water flashes from the solution 
in the high vacuum so that the feed 
solution must be diluted a little below 
the final concentration; how- 
ever, this dilution has the advantage of 
reducing the initial viscosity of the solu 
tion and increasing the cleaning effec- 


desired 


tiveness. The cover temperature is kept 
higher than that of the solution to pre 
vent this water vapor from condensing 
on the cover. 

The feed rate is automatically 
lated at 15 gal./hr. by the 
and length of the feed line and the 
applied vacuum. With the use of henid 
and filtered air to break the vacuum 
at the end of each cycle, contamination 
of the system and formation of a skin 


regu 
diameter 


on the surface of the gelatin solution 
have been avoided. 

The machine is free of stagnant pock 
ets and is easy to clean. It can be thor 
oughly flushed out in less than 10 min. 
Product loss is small, the total 
holdup in the centrifuge bowl is only 
0.7 gal. 


since 


The operation is smooth, with a maxi- 
mum _ vibration only 
0.000485 in., the 
gelation solution is being fed erratically. 
Moreover, the machine can be violently 
rocked on the isolators, while operating 
at full speed, with no apparent increase 
The top 
bearing will withstand a rated radial 
loading of 1,800 Ib.; the maximum 
measured radial loading at 3,500 rev. 
only 26 Ib. The 
speed of the assembly, when the basket 
is fully loaded, is about 5,100 rev. /min. 


amplitude of 


which occurs when 


in this vibrational amplitude. 


min. is critical 


This compact, effective, sanitary, and 
economical machine provides a _ short 
operating cycle and requires little at- 
tention or maintenance. The cleaned 
product consistently meets the stringent 
specifications. It is unlikely, however, 
that double-bowl vacuum centrifuges 
will find extensive application in indus- 
trial processing. This problem was an 
unusual one, and required an unusual 
solution. The success of this special 
centrifuge, on the other hand, demon- 
strates that even when a problem cannot 
be solved by conventional machines, cen- 
trifugal separation may still provide the 
answer. 


Presented ot A.l.Ch.E. meeting, Louisville, Ky. 
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he importance of fixed nitrogen to the 

economic production of food supply 
for a growing population is well recog- 
nized. Sources of fixed nitrogen are: 


1. legumes 

2. ammonia and its derivatives, such as am- 
monium nitrate, urea, etc. 

3. oxides of nitrogen by electric arc and 
pyrolysis 

4. natural nitrates 


Synthetic ammonia is by far the most 
important of the man-made nitrogenous 
materials. The installed plant capacity 


GENERAL DESCRIPTION 


Natural gas is reformed by reaction 
with steam over a catalyst to produce 
hydrogen, carbon monoxide, and carbon 
dioxide. The reaction is highly endo- 
thermic, and external heat is supplied in 
a furnace with vertical alloy tubes con- 
taining the catalyst. During World War 
lf a number of ammonia plants were 
built based on gas reforming. The inlet 
to the reformer tubes was at a pressure 
of about 25 to 35 Ib./sq.in. gauge and 
the reformed gas was sent to a gas- 
holder at atmospheric pressure from 
which synthesis gas compressors took 
suction. 

The term “pressure reforming” has 
been used for plants having a reformer 
inlet pressure of 50 Ib./sq.in. gauge and 
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in the United States is 3.0 million tons 
nitrogen annually. Plants under 
construction will add about a half million 
tons to this figure. Natural gas is the 
most important raw material since about 
80% of the total United States produc- 
tion stems from this source. 


now 


Several processes are presently in use 
for generation of synthesis gas from 
natural gas. They are: 


catalyst-filled 


1. steam-methane reforming in 
tubes 


2. partial combustion with oxygen 


higher. Synthesis gas-holders are not 

used since the compressor suction is at 

an elevated pressure. 

REASONS FOR PRESSURE REFORMING 
Synthesis gas generation and purifica- 

tion are costly operations in an am- 

monia plant and, therefore, represent 

likely areas for improvement. The rea- 

sons for pressure reforming are of an 

economic nature and may be summarized 

as follows: 

1. horsepower saving, particularly in synthesis 
gas compression 

2. equipment size reduction 

heat recovery from process gas 

4. reduction of utilities consumption, especiaily 
steam and cooling water 


~ 
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GAS GENERATION BY PRESSURE 
REFORMING OF NATURAL GAS 


3. pyrolysis, that is, thermal cracking over hot 
checkerwork 

Low-pressure reforming is used to 
generate synthesis gas in most of the 
present plants. Pressure reforming and 
partial combustion have been used in 
several new plants. Pyrolysis was used 
in one plant which was completed in 
1931. 

This paper presents a general descrip- 
tion of pressure reforming—the reasons 
for its use and its limitations—and lists 
manufacturing costs of ammonia when 
this process is employed. 





Another point to emphasize is that the 
saving in compression horsepower comes 
at the large-volume end of the compres- 
sion system. The investment, operating, 
and maintenance savings that result 
from eliminating the first and second 
stages of compression are accordingly 
a good bit more than obtained by 
eliminating any of the later stages. 

Figure 1 shows synthesis-gas com- 
pressor horsepower as a function of re- 
former inlet pressure. It is based on a 
200-ton /day ammonia plant with a 5,000- 
Ib. synthesis loop. A pressure drop of 
33 lb. has been allowed from the re- 
former inlet through the equipment, 
including carbon dioxide removal, before 
the compressor. 
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Fig. 1. Synthesis gos compressor horse- 
power vs. reformer inlet pressure. Basis 
200 tons/day ammonisc, compression to 
5,000 Ib./sq.in. abs., pressure drop to com- 

pressor 33 Ib./sq.in 
lhe brake horsepower is slightly more 


than 8,000 for a low-pressure reforming 
plant having a 33-lb. inlet. The curve 
drops off rapidly to 7,000 hp. at a 50-Ib 


more gradually, to 5,000 
If the curve 
right, the 
horsepower would become zero at 5,000 
Ib. 


Compared with a low-pressure 


inlet and then, 
hp. at 150-lb. inlet pressure. 


were extended far to the 


plant, 


the savings in horsepower amount to 
13% for 50-lb., 29% for 100-lb., and 
38% for 150-lb. reforming. Also the 


equipment and piping in the reform sec- 
tion are reduced in size. 

In Figure 2 the heat 
reformed gas is plotted against 
pressure. This 
capacity of 200 day of ammonia 
and a pressure drop of lb. through 
prior equipment. Crude synthesis gas 
leaving the carbon monoxide 
is frequently heat exchanged with cold 


from 
inlet 
based on a 


recovered 


figure is 
tons 


converter 


feed streams down to about 400° F. Al- 
though this stream contains a large 
amount of steam, in the past the latent 
heat was wasted to cooling water, since 


with low-pressure plants the dew point 
is too low for the heat to be used. How- 
ever, by raising the reformer pressure, 
the dew point of this stream is raised to 
a usable level, thus causing the abrupt 
breaks in the curves of Figure 2. The 
lower curve the heat recovered 
from gas between temperatures of 400 
and 280° F. This heat is suitable for 
regeneration of amine solution, which 
has been frequently used for carbon 
dioxide removal. The upper curve shows 


shows 
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Fig. 2. Heat recovered from reformed gas Fig. 3. Creep strength of high-temperature 
vs. reformer inlet pressure. Basis: 200 tons alloys 
day ammonia, pressure drop through prior 
equipment 30 Ib./sq.in 
heat recovered between 400 and 230° | 
which is suitable for hot carbonate ri 
generation. The hot carbonate process 
is an alternate method for carbon di processes 
oxide removal. In both cases, as th 
reformer pressure is raised, a point is 
reached at which the recovered heat 
increases abruptly owing to the recovery 
of latent heat. However, in the case oi vith a coarse grain size is substantially 
the hot carbonate system, which uses _ better than type 310 and permits reform- 
steam at a lower temperature, the latent ing at higher pressures. Nevertheless, 
heat can be recovered at a lower re even with type 310, somewhat higher 
former pressure, and a greater amount pressures could have been used with 
of heat is recoverable at any given pres uitable furnace design. 
sure. It has been found practical to In Figure 4 rupture strength is show: 
recover as much as 80% total heat in _ that is, the stress to produce rupture in 
the 400° gas stream, which is usually the time indicated. Here again, Incoloy 
wasted, is superior to type 310. It should be 
A corollary to process heat recovery noted that the creep and _ rupture 


is the reduction in cooling water and 
equipment requirements to throw away 
useless heat. Thus, both steam and cool 
ing water requirements materially 


reduced by use of heat recovery. 


are 


LIMITATIONS OF PRESSURE REFORMING 


The optimum reforming pressure is 
determined by mechanical and process 
limitations and the matter of diminish 
ing returns. 

Mechanical limitations revolve 
the creep and rupture strength of avail- 
able high-temperature alloys. In Figure 
3, the creep strength is shown for type 
310, which is 25-20 chrome-nickel stain- 
less steel and for the relatively new alloy, 
Incoloy. Type 310 was commonly used 
in the wartime plants. However, Incoloy 


about 
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trengths drop off rapidly with increas- 
Thus, pilot planting is 
indicated for the proper design of a 
pressure-reforming furnace. Pilot oper- 
ations have proved the practicality of 
reforming. 


ing temperature. 


pressure 


Process limitations of re- 


forming are related to the residual meth- 


pressure 


ane content of the reformed gas. In 
Figure 5 the equilibrium constant for 
the steam-methane reaction is shown. 
Since the reaction of methane and steam 
involves an expansion in volume, with 
four volumes of product hydrogen and 
carbon monoxide resulting from two 
volumes of reactants, higher pressure 
will limit the degree of reaction at any 
specific temperature. This, however, is 
compensated for by raising the tempera- 
ture, which, in turn, renders the re- 


Page 419 






































former tube service severer. Pressure 
reforming is feasible in an ammonia 
plant because of the secondary reformer, 
in which, by introduction of air, high 
temperatures are reached without put- 
ting heat through a metal wall. 

In another consideration of the me- 
chanical limitations, the metal stress of 
the reformer tubes is practically pro- 
portional to the gauge pressure. How- 
ever, as previously noted in Figures 1 
and 2, the gains in horsepower saving 
and heat recovery are not proportional 
to pressure, but are increasing at a di- 
rate. These considerations 
indicate a practical limit to reforming 
pressure for any particular tube alloy. 
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methane reaction. 
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PROCESS STEPS IN COMPLETE 
AMMONIA PLANT 


When pressure reforming is inte- 
grated into a complete ammonia plant, 
an economical sequence of process steps 
is the following: 


1. desulfurization over bauxite and iron oxide 
catalysts 


2. pressure reforming with a flue gas waste 
heat boiler 

3. secondary reforming with air to introduce 
nitrogen 

4. carbon monoxide conversion or water gas 
shift 

5. waste heat recovery 

6. carbon dioxide removal by hot carbonate 
solution 

7. compression 
carbon monoxide removal by copper liquor 

at 5,000 


9. ammonia synthesis Ib. with re- 


circulation 








Table 1.—Manvufacturing Cost of Ammonia 


Plant capacity—200 
Capital investment—$6,050,000 (includes 
directly related 


Materials 


Nat. gas to reformer (1,040 B.t.u.) 
Sulfur removal catalyst 
Reform catalyst 
Shift catalyst 
Synthesis catalyst 
Potassium carbonate 
Copper 
Acetic acid 
Ammonia 
Lube oil .... 









Total materials 


Utilities 


Electricity 
Treated water 
Raw water 


Total utilities 


Labor and supervision 


Operating labor * 
Maintenance, 4% of cap. investm’t 
Services and administration 


Total labor and supervision 


Fixed charges 


Depreciation, 10% 
Taxes, insurance, interest, 6% 


Total fixed charges 


Total costs directly related to ammonia production 





Figure 6 illustrates the front end of 
the plant and covers preparation of syn- 
thesis gas through carbon dioxide re- 
moval. Natural gas is preheated by heat 
exchange and then desulfurized by alter- 
nate beds of bauxite and iron oxide cata- 
lysts. Pipe-line gas is practically sulfur- 
free, and this step is not essential. How- 
ever, since desulfurization is inexpen- 
sive, it is cheap insurance against sul- 
fur poisoning of the nickel reforming 
catalyst by off-specification gas. 


Preheated steam is mixed with the 
desulfurized gas and the mixture is dis- 
tributed through headers to the indi- 
vidual reformer tubes. The reforming 
reaction is purposely not complete in 
the primary pressure reformer. The par- 
tially reformed gas is collected at the 
bottom in headers and conducted to 
the secondary reformer or combustion 
chamber where compressed air is intro- 
duced. The temperature is raised by 
partial combustion with the air, and the 
reforming reaction is about 99% com- 
pleted in passing through a bed of cata- 






Via Pressure Reforming of Natural Gas 


tons/stream day. 
all process units plus offsite facilities 
to ammonia. 










Unit 
Cost 


Dollars/Ton 


Units/Ton Ammonia 











. - $0.312/M std. cu.ft. 21.4 6.67 
- $0.10/Ib. 0.19 0.02 
.. «$1.06 0.22 0.23 
. » $0.72 0.385 0.28 
- $0.60 0.115 0.07 
$0.10 0.10 0.01 
$0.30 0.20 0.06 

. $0.13 0.30 0.04 
$0.04 0.20 0.01 
$0.80/gal. 0.25 0.20 


$0.30/million B.t.u. 


$0.008 /kw.-hr. 222 
. $0.13/M gal. 0.93 0.12 
$0.05 2.1 0.10 














$2.74/man-hr. 0.885 2.43 
(40% mat’l, 60% labor) 3.49 
40% of total labor 1.81 

sail neds oi adn asia a hee aes enaek awe peee 7.73 





* Labor requiremen‘s and unit costs based on 7 men/shift at $2.25/man-hour adjusted for 
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95% operating factor and 22% of payroll for vacations, insurance, and benefits. 
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ly st. In this way the residual methane 
is reduced to a level suitable for am- 
monia synthesis. 

Gas leaving the secondary reformer is 
quenched by a spray of water before 
entering the shift converter. When syn- 
thesis gas is generated by partial com- 
bustion with oxygen, free carbon must 
be removed at this point by saturation 
and scrubbing with water. There is no 
free carbon in pressure reformed gas, 
therefore saturation of the gas is not 
required. The quantity of water spray 
is simply temperature controlled so as 
to produce a quenched gas at 750- 
800° F., which is suitable for carbon 
monoxide conversion. 

The converter catalyst promotes the 
reaction of carbon monoxide with steam 
to give additional hydrogen and carbon 
dioxide. This reaction is slightly exo- 
thermic, causing an increase in tempera- 
ture, which limits the degree of conver- 
sion. However, the temperature is 
lowered and the reaction furthered by 
introduction of cooling steam between 
beds of catalyst. Pressure at this point 
helps reduce costs. Pressure not 
affect the equilibrium composition, since 
there is no change in volume, but it 
does permit higher space velocities and 
smaller equipment and catalyst inven- 
tory 

The gas-steam mixture leaving the 
converter is partially cooled by heat ex- 
change with feed streams and then en- 
ters the heat-recovery system, where 
sensible and latent heat are recovered. 
The recovered heat is used for hot car- 
bonate and copper liquor regeneration 
The process gas, having been cooled to 
about 230° F., is contacted by a hot 
solution of potassium carbonate, which 
absorbs carbon dioxide from the gas 
down to a low residual level, between 
0.2 and 0.5% carbon dioxide. The hot 
carbonate process has been selected 
rather than the amine method for eco- 
nomic reasons since the investment and 
operating costs are lower. When the 
hot carbonate process is used, the entire 


does 


2.—Costs 100% Allocable to Non- 
integrated Ammonia Plant 


Tabi 


Capital investment for service facilities *— 
$750,000 
Dollars/Ton 


Maintenance, 2% 
Depreciation, 10% 
Taxes, insurance, interest, 6% 


Subtotal for service facilities 


to ammonia 
37.32** 


Grand total for nonintegrated plant 39.27** 


Total directly related 
(from Table 1) 


* Includes control laboratory and equipment, 
warehouse, water make-up and treating facili- 
ties, fire protection, yard facilities (roads, park- 
ing, rail spurs, fence, sidewalks, sewers), and 
service buildings, such as administration, engi- 
neering office, machine and weldshop, change- 
house, firehouse, garage, instrument shop, first 
aid center and cafeteria. 

* Basis plant capacity of 200 tons/stream day 
and 95% operating factor. 

** Basis natural gas at 30 cents/million B.t.u. 
gross heating value. 
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Fig. 7. Manufacturing cost of ammonia vs. natural gas cost 


Basis: 200 tons/day ammonia, 1,040 B.t.u 


cu.ft. higher heating 


value, service facilities not included 


heat requirements can be recovered from 
the process stream, whereas amine re 
generation requires considerable supple 
mental heat. After carbon dioxide re- 
moval, the gas is cooled by direct con- 
tact with cooling tower water before 
being sent to the compressor 


Manufacturing Costs of Ammonia 


Details of manufacturing costs of am 
monia by the pressure reforming of 
natural gas are given in Table 1. The 
cost analysis, based on a plant capacity 
of 200 tons/stream day and a capital 
investment of $6,050,000, includes all 
process units within battery limits, plus 
the following offsite facilities which are 
directly related to ammonia production: 


cooling tower 

cooling water distribution 
standby steam generator 
storage for 10 days’ production 
loading 

electrical substation 

synthesis catalyst changehouse 


PawePrPrP Yr = 


inert gas generator 


The natural gas cost is based on 30 
cents per million B.t.u.’s (gross or 
higher heating value) which is equiva- 
lent to 31.2 cents/1,000 cu.ft. 1,040 
B.t.u. gas. Reaction gas entering the 
primary reformer is the chief material, 
and fuel gas is the main utility. Fuel 
gas is used for firing the reformer and 
for the gas-engine-driven synthesis-gas 
compressor. It should be noted that ma- 
terials, utilities, and labor 
about the same, each amounting to about 
7% to $8. The fixed charges on capital 
investment amount to nearly $14, and 
the total cost directly related to am- 
monia production is $37.32. 

Costs attributable to service facilities 
such as buildings, warehouses, roads, 
parkways, etc., have not been included 
in Table 1 since ammonia plants are 
frequently integrated with other facili- 


costs are 
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ties, especially nitric acid, ammonium 


nitrate and urea, over which these costs 
would be spread. 
Table 2 shows the 
100% allocable to 
monia plants. These costs are based on 


aa 


$/ 50.000 


costs which are 


nonintegrated am 


a capital investment of tor 


service facilities. 


processes 


Charges for maintenance, deprecia- 
tion, taxes, 
service facilities amount to $1.95/ton of 
ammonia for a 200 ton/day plant. This 
cost added to the cost of ammonia pro- 
duction Table grand 
total for nonintegrated plants of $39.27, 


based on natural gas at 31.2 cents /1,000 


insurance and interest on 


from l, gives a 


cu.it. 

Manufacturing costs of ammonia vs. 
natural gas based on a _ higher 
heating value of 1,040 B.t.u.’s/cu.ft. 
are shown in Figure 7. The plant size 
is 200 tons of ammonia/day. Charges 
for not 
The manufacturing cost increases 
early with natural gas cost, and varies 
from just under $31.00 for 15-cent gas 
to $45.00 for 50-cent gas. 
nonintegrated ammonia plant, the flat 
charge of $1.95/ton would be added to 


cost, 


included. 
lin- 


service facilities are 


In case of a 


cover service facilities 
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Summaries of papers published in “Mass Transfer—Transport Properties,” 
C.E.P. Symposium Series No. 16, Vol. 51 (1955), obtainable from Chemical 
Engineering Progress, 25 West 45 Street, New York 36, New York, for $3.25 


for members and $4.25 for nonmembers. 


Mass Transfer at Rotating Cylinders 
Morris Eisenberg, C. W. Tobias, and C. R. Wilke 


Rates of mass transfer at circular cyl- 


inders rotating about their axes in the 
center of stationary cylinders were studied 
by means of solid dissolution and electro- 
lytic redox reactions. Benzoic and cinnamic 
acids cast into cylinders were dissolved into 
Alka- 
line potassium ferri- and ferrocyanide solu- 
tions in the range 0.01 to 
0.20 molar were used to study mass transfer 


limiting 


water and water-glycerol solutions. 
concentration 
measurements of 


densities ) the 
the cathodic 


rates (through 


current and polarization 


associated with reduction of 
Fe(CN),° and 
Fe(CN),* on nickel electrodes. 


In a study involving a large variation of 


anodic oxidation of 


cylinder diameters and their ratios the mag- 
nitude of the gap was found not to affect 
the rates of mass transfer under turbulent 
conditions. The 
range of Schmidt numbers 
11,490 and of Reynolds numbers from 112 
to 241,000, 


study covered a 


from 835 to 


flow 


A general correlation of the mass trans- 
fer data the 7,’ 
(defined as k/V Sc°*:k = mass transfer 
= peripheral velocity, Sc = 


was obtained in which 
coefficient, I” 
Schmidt number) is expressed as a func- 
tion of the Reynolds number R, based on 
the rotor diameter. Close agreement was 
found the j,’ parameter values 
and the friction coefficients f/2, determined 
by Theodorsen and Regier. 


between 


Mass Transfer Between Liquid Drops and 
@ Continuous Liquid Phase in a Counter- 
current Fluidized System: Liquid-Liquid 
Extraction in a Spray Tower 


Charles L. Ruby and Joseph C. Elgin 


The rate of mass transfer between liquid 
drops and a continuous liquid phase in a 
countercurrent fluidized system was investi- 
gated in a 1.90-in.-I.D. by 25-in. Pyrex- 
glass spray tower. Interfacial areas for 
mass transfer determined by the 
stroboscopic counting of drops at the noz- 
zle together with direct measurement of 


were 


the discontinuous-phase holdup. 

Four binary liquid systems—isobutanol 
dissolving in water, water dissolving in 
isobutanol, benzyl alcohol dissolving in n- 
hexane, and nitrobenzene dissolving in 
ethylene glycol—with widely varying physi- 
cal properties were studied over a wide 
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range of Reynolds number. Maintaining the 
discontinuous phase saturated with respect 
to the direct 
measurement of mass 


phase enabled 


transfer 


continuous 
coefficients 
for the continuous-phase film, which were 
found to be practically independent of flow 
rates of both phases. The coefficients for 
the four systems were successfully corre- 
lated by means of a modified j factor vs 
Reynolds number type of plot. 


Size and Mass Transfer Studies of Gas 

Bubbles 

C. J. Quigley, A. 
This paper describes initial investigations 

of the efficiency of perforated gas absorp- 

Air 


square-edged 


I. Johnson, and B. L. Harris 


and distillation plates. bubbles 


formed 


tion 


were above single 


orifices in horizontal %-in. brass plates. 
Average bubble sizes were obtained by a 
stroboscopic light technique for 
0.00334 to 0.0312 ft. in diam. for liquids 
on the plates having densities from 62.4 
to 98.0 Ib./cu.ft. from 1.0 
to 400 centipoises. Liquid seals were varied 
from 0.04 to 0.5 ft. with no effect on the 
bubble size, the high air 
studied was any effect of surface tension 
An equation 


orifices 


and viscosities 


nor at rates 
on the bubble size detected. 
was formulated to correlate the observed 
c ‘ta. 

A photographic study of the bubbles in- 
dicated that for area calculations the bub- 
bles can be considered spherical. 

In a study of gas holdup made for 
liquids covering the range of physical prop- 
erties and using the orifices indicated above, 
holdup was found to be a function of the 
air flow rate only. Based on an empirical 
equation for holdup and on the equation 
for bubble size, the interfacial area was cal- 
culated. By use of a modified Colburn /, 
factor the liquid film coefficient k,; was 
correlated with a modified Reynolds num- 
ber. Finally a general for 
Murphree plate efficiency for liquid-film- 
controlling gas absorption is presented for 
both sieve and bubble-cap plates. 

The experimental data presented for the 
absorption of oxygen correlate recently 
published data for carbon dioxide absorp- 
tion and desorption on multiple-orifice 
plates (J8) and also correlate published 
data for ethanol-water bubble-cap efficiency 
(3). 


expression 


The six remaining papers will be ab- 
stracted in a forthcoming issue. 
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Imost everyone is aware of the ethi- 

ca! conduct expected of those mem- 
bers of the various professions who 
serve the public directly. Not nearly as 
well understood is the attitude which the 
professional should maintain toward a 
single employer. Since the great major- 
ity of the chemical engineers in the 
United States work for chemical, petro- 
leum, or large engineering firms, their 
attitude as professionals toward these 
employers is obviously of greatest im- 
port to the entire profession. 

The ground rules are set by the code 
of ethics of the Institute as set forth in 
Article VIII of its Constitution and the 
Canons of Ethics for Engineers pre- 
pared by E.C.P.D. and adopted by 
Council. Such rules should be all that 
we, as chemical enginers, need-to work 
as professional people. Yet neither men 
in general, nor engineers in particular, 
have ever been able to approach perfec 
tion in any endeavor simply by being 
told what it entails. Consequently, it 
seems worth while to consider briefly 
the bare essentials of the professional 
attitude toward one’s employer and thus, 
to bring out in the open just what w: 
must do to be real professionals. 


MEANING OF A CONTRACT 


Let us consider first the contractural 
nature of the engineer-employer rela- 
tionship. 

When an engineer goes to work for 
an employer he and the employer have 
really entered into a contract, whether 
or not a written document has been 
signed. Just what the engineer agrees 
to do under such a contract can be sum- 
marized in three short statements as 
follows: 

1. to undertake to bring his scientific knowledge 
and technical ability to bear upon the work 
of his employer. 
to promise that the accomplishments made 
possible by his efforts shall accrue to the 
benefit of his employer. 
to keep inviolate confidences between his 


employer and himself. 


In order that these undertakings may be 
seen for just what they are, consider the 
case of an engineer engaged to desigt 
a plant for the manufacture of a new 
product. 


(a) Under the first essential provision he might 

bring his knowledge of reaction kinetics, 
heat transfer, and mass transfer to bear on 
the problem of designing a reactor. 
Under the second essential provision it is 
clear that the design of the reactor belongs 
to the employer even though the design may 
be highly original and patentable. 
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(c) And under the third, the engineer will not 
tell his employer's competitor—or anyone else 
—about the plant which his employer is 
planning to build, or how the reactor is 
designed, without first obtaining his em- 

ployer’s sanction. Nor will he sell his knowl- 

edge by taking a position elsewhere for 


this purpose. 


terms, the 
differences 


simple 
the 


between the engineer-employer relation- 


such 


When 


nature 


put in 
and extent of 
ship and the usual laborer-employer re- 
lationship may be overlooked. The na- 
ture of the differences defines the word 
“professional,” and the extent of the 
differences indicates how thoroughly a 
truly professional attitude has been ac- 
quired. 


QUALITIES OF THE 
PROFESSIONAL 


these traits which charac- 
First and 


What are 
terize the true professional? 
foremost is the concept of trusteeship. 
The true professional regards his em- 
ployer’s business and interests just as 
he would his own and treats them ac- 
cordingly. It is not enough for him to 
be at the desk or plant or laboratory 
for 480 minutes a day. He must give 
of his best while he works—and if a 
little more effort and a little more time 
will make a passable job better, then 
he, as a professional, must exert that 
extra effort, must spend that extra time, 
just as he would if his own livelihood 
directly depended upon the result. This 
last point cannot be emphasized too 
strongly, as it, beyond all others, is the 
essence of the professional attitude, rul- 
the the professional 
whether he be a surgeon or an engineer. 
The fact that the surgeon has a direct 
personal relationship with his patient 


ing conduct of 


while most chemical engineers work for 
industrial concerns does not alter this 
conclusion. The which the 
chemical engineer renders to his em- 
ployer can be obtained from no one else. 


services 


Suppose that a chemical engineer de- 
signs a complex distillation system. Can 
the adequacy of this system for separa- 
tion be assessed by the financier, the 
manager, or the plant operator? Ob- 
viously, its adequacy can be assessed 
only by one who has the same technical 
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resources as the engineer who designed 
the system. Consequently, the employer 
is entirely at the mercy of the engineers 
he employs; and this situation requires 
that these engineers, if they be profes 
relation of trust, just 


sionals, act in a 


as in the case of the surgeon. 
TECHNICAL KNOWLEDGE 
A MUST 

Also a characteristic of the 
sional and of his attitude is that he must 


protes- 


always bring to the engineer-employer 
relationship a high degree of technical 
ability. This ability 
vanced intellectual level and thus differs 


markedly from the skill of the mechanic 


extends to an ad 


the 
com posi- 


or the technician. For example, 
technician can the 
tion of a complex, gaseous mixture by 
skilled operation of such instruments as 
mass spectrometers, but it takes the 
chemical engineer with his knowledge of 
the chemistry, the physics, and the eco 


determine 


nomics of the process to make a wise 
decision on how the process variables 
should be altered to yield the maximum 
profit for his company. Just as for the 
doctor or lawyer, the responsibility rests 
on the engineer to maintain and enhance 
his technical resources and this responsi- 
bility continues throughout his profes- 
For profession 


course, 


sional 
there are, of 
standards prescribed by educational in- 


career. every 


certain minimum 


stitutions and governmental bodies. 
These can never take the place of the 
drive of the individual to excel in 
chosen profession. It is not sufficient 
that he be merely competent; our true 


professional must be thoroughly profi- 


his 


cient and must strive for perfection. 
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ACCEPTANCE OF 
RESPONSIBILITY 


The 


another 


acceptance of responsibility is 
hallmark of the 


Seldom is the engineer confronted wit! 


protessiona 


1 problem or situation for which there 
a 


is only one correct solution. Genet \ 


there are many poor solutions, fewet 


good ones, and a still smaller numbet 


that are really excellent lheretore 
addition to 


che mical 


using his tech know 


how, our engineet 


tinually exercise judgment 


decide which solution to 


Assumption of the 


respor 


these decisions inevitably 


this 
allies the professional to Management 


acceptance of respon ibility that 


and of necessity demands the trusteeship 


which has been emphasized 


ENGINEER AND SOCIETY 


Finally, we have the broad concept of 


whole. The pri 


service to society as a 


fessions o! law and medic ne were 


founded and built up on the principles 
of service and integrity, and all profes 
sions must partake of these qualities. To 
the engineer-employer relationship this 
may sometimes bring a possible source 
of friction. Suppose that an employe: 
decides on a course of action contrary 
to good ethical principles and that this 
intimately involves a 
engineer. What is the 
On the one hand, he 


the 


course of action 


chemical engi 
neer to do? 
loyalty to his employer; on 
he must uphold his own integrity and 
the public good. 
will first attempt to dissuade his em 
ployer from the planned course of action. 


owes 


other, 


The true professional 


Failing this, he will be forced to resign; 
he has no alternative. 

In summary, the cornerstone of pro- 
fessional conduct toward one’s employer 
can be simply stated: consider your em 
ployer’s business and interests as you 
would your own and strive always to 
provide him with the best possible engi- 
neering. 

Follow this code of conduct and you 
will first, 
portantly, by an inner sense of integrity 
and accomplishment—and in most in- 
stances by more tangible returns as well. 


be rewarded and most im- 


Presented at A./.Ch.E. meeting, Houston, Texas. 
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relative performance of 
SIEVE AND BUBBLE-CAP PLATES 


on of the earliest fractionating de- 
vices were sieve-plate types of con- 
tactors. In spite of this, however, the 
sieve plate has not enjoyed the popular- 
ity of the more commonly used bubble- 
cap-type plate for reasons that remain 
somewhat obscure. Apparently, a lack 
of reliable design data has confined the 
those where 
construction presents 
Some of 


use of sieves to services 
their 
readily obvious advantages. 
these are the handling of feeds contain- 
ing solids, as in “beer” stills employed 
for removal of alcoholic content of 
mash, and the handling of corrosive 
liquids, where replacement is relatively 
inexpensive. 

Recent articles of the literature (J, 4, 
6) have focused attention on the sieve 
plate. This study was undertaken, there- 


simplified 


a firm basis for com- 
parison of sieve plates with bubble-cap 
plates. Prior to this study, practical 
knowledge gained from field experience 
indicated that hole size was best varied 
from about 0.10 in. to 0.25 in. 
diam. Hole spacing was best arranged 
so that the resulting free area of the 
plate was of the order of 5 to 15% of 
the superficial area of the tower. Drill- 
ing the holes for sieve plates in large 
towers is economically infeasible with 
existing techniques, and definite limita- 
tions are therefore imposed on _ the 
minimum hole diameter by the difficul- 


fore, to develop 


diam. 


Authors Jones and Pyle are employed in the 
Engineering Service Division and the Engineering 
Research Laboratory respectively. 


Table 1 of experimental data has been de- 
posited as Document number 4660 with the 
A.D.1. Auxiliary Publications Project, Photodupli- 
cation Service, Library of Congress, Washington 
25, D. C. Photoprints or microfilm obtainable by 
remitting $1.25 and $1.25 respectively. A few 
copies of this tabulation are available from the 
authors. 
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ties encountered in the hole-punching 
process. For a general rule the maxi- 
mum allowable ratio of plate thickness 
to punched-hole diameter may vary 
from 0.50 to 2.0, depending upon the 
hardness of the material being punched. 

The sieve plates chosen for this study 
(Figure 1) were made with 1/8-in. 
diam. holes punched in 0.062-in. thick 
stainless steel plates. This is not neces- 
sarily considered an optimum design. 
This arrangement was chosen however 
because it is fairly representative of the 
sieve plates currently used in industry. 
The bubble-cap plate chosen for the 
comparison (Figure 2) had 4-1/4-in. 
diam. caps on 6-in. equilateral centers. 
As with the sieve, this design was 
chosen because it is representative of 
the type of plates commonly used in the 
chemical industry. 

It was apparent that some common 
ground must exist for the two plates 
before any comparison could be made 
regarding their performance. It was felt 
that the most equitable method of com- 
parison would be on an equal pressure- 
drop basis. The free area and seal 
depth of the sieve plate were therefore 
adjusted to provide as nearly as possible 
a pressure drop equal to that which had 
been measured previously for the 
bubble-cap plate. 


Experimental 


DESCRIPTION OF EQUIPMENT 

An 18-in. diam. stainless steel tower was 
used to test both the bubble-cap plates and 
the sieve plates. This unit (Figure 9) was 
designed to accommodate one to five plates 
at plate spacings variable from 6 to 24 in. 
In this comparison however only three 
plates were employed. Each plate was held 
between flanges and the sampling connec- 
tions formed an integral part of each flange. 
The plate spacing was altered by changing 
the order of the tower sections or by using 
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ENTRAINMENT CALCULATION 





Left to Right 


Fig. 1. Ar- 
rangement of 
sieve plate 
for test in 
18-in. diam. 
tower. 


Fig. 2. 18 in. 
diam. bubble- 
cap plate 
with 4-in. 
diam. caps. 


J. B. Jones and C. Pyle 


|. du Pont de 
Wilmington, 


Nemours & Company, Inc 


Delaware 


special sections, depending on the spacing 
requirement. One 12-in. tower section was 
equipped with two glass observation ports 
180° apart. In most tests these ports per- 
mitted observation of the plate. 
The tower was equipped with a tube-and- 
shell condenser, and the total condensate 
flowed from the condenser to a rotameter 
and then to a reflux splitter. The reflux 
leaving this splitter (in this case, the total 
condensate stream) entered the tower just 
behind the inlet weir of the top plate. The 
boiling kettle was located directly beneath 
the tower. The vapor f I kettle 


sece nd 


irom the 
entered the side of the tower through a 6-in. 
duct. The liquid overflow from the tower 
passed through a U-bend seal and returned 
to the top of the boiling kettle. 

The control system employed during 
these tests was relatively simple. The 
steam flow to the boiling kettle was gov- 
erned by a hand-set automatic pressure 
controller. The flow of cooling water to 
the condenser was regulated by a hand- 
operated valve. The water flow was meas- 
ured by catching the effluent water in a 
calibrated barrel. The pressure drop across 
the three plates was measured by a simple 
manometer. A schematic diagram of the 
tower is shown in Figure 8 and a photo- 
graph of, the tower is shown in Figure 9. 
The sieve plates used in this comparison 
had %-in. diam. holes on %-in. equilateral 
triangular centers and provided a free area 
(total area of the holes) equal to 6.7% of 
the superficial tower area. The discharge 
weir height was adjusted to provide a min- 
imum static seal of 1.5 in. Splash baffles 
were located % in. ahead of the discharge 
weir, and their minimum clearance of the 
plate surface was % in. The tops of these 
splash baffles extended to within 3 to 4 in. 
of the plate above. In a great number of 
runs prior to the study reported here, it was 
definitely established that such an arrange- 
ment was adequate to prevent liquid from 
splashing or jetting over the weirs on both 
bubble-cap and sieve plates. Without the 
splash baffles the relatively small liquid 
flow across the plate was inadequate to 
maintain a constant seal depth. 


TEST PROCEDURE 


For all the test runs made in this in- 
vestigation the tower was operated on the 


September, 1955 


vapor rate corresponding to a column 
=~ ,% . A 


~ - a i rh 








acetic acid-water system at total reflux and 
atmospheric pressure. At the beginning of 
each run the boil-up was adjusted to the 
desired rate as indicated by the condensate 
rotameter. This established rotameter read- 
ing was held within +5% for an hour to 
insure equilibrium before sampling proce- 
dures were started. When any significant 
fluctuations in the boil-up rate occurred 
during the waiting period, the tower was 
brought back to the desired rate and a full 
hour was allowed to elapse before sampling. 
This period insured a minimum of four 
complete changes of holdup at the desired 
vapor rate 

After an hour of steady operation the 
boil-up rate was determined and efficiency 
and entrainment samples were taken. To 
establish boil-up rate, the inlet and outlet 
temperatures of the cooling water to the 
condenser were recorded. The boiling 
kettle, top plate, and reflux temperatures 
were also taken to permit a complete heat 


balance. The steam condensate from the 
reboiler was measured as an additional 
check. The differential pressure drop 


across the three plates was then measured 
by a water manometer. All the above data 
were taken in duplicate, one set immediately 
preceding the efficiency and entrainment 
samples and one set following 

Liquid samples only were taken for the 
efficiency determination. Since the overhead 
vapor was totally condensed, a sample 
was taken from the reflux return line to 
determine overhead vapor composition. A 
second sample was taken from the seal pot 
of the bottom plate downpipes to evaluate 
bottom plate liquid overflow composition. 
Both of these samples were taken through 


f : 
Table 2.—Plate Details 
1. Bubble-cap Plate 


Diam. 18 in. 

Number of caps 5 

Cap diam. 4% in. 

Slot area 6.85 sq.in./cap 
Slot height 1 in. 


6 in. equilateral tri- 
angular centers 


Cap spacing 


Chimney diam. 2% in. 
Chimney height 114¢ in 
Width of aerated sec- 10 in. 


tion (weir to weir) 


So. 1.0 in. above top of 
slots 
Il. Sieve plate 
Diam. 18 in. 
Perforation schedule Ye in. diam. holes on 
% in. equilateral 
triangular centers 
Free area 6.7% of superficial 
area 
Width of aerated sec- 
tion (weir to weir) 10 in. 
$.. 1% in. 
EES ~ 


Table 3.—Vapor-Liquid Equilibrium Data 
for Water and Acetic Acid at 1 ATM. 
(Unpublished Data) 


mole fraction water in 


Liquid Vapor 
0.9200 0.9420 
0.9300 0.9493 
0.9400 0.95635 
0.9500 0.9636 
0.9600 0.97085 
0.9700 0.9782 
0.9800 0.98545 
0.9900 0.9927 
1.0000 1.0000 
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Fig. 8. Schematic arrangement of 18-in 


chilled copper coils to prevent any change 
in composition due to flashing. In each 
case the sampling connection and line were 
thoroughly flushed before the sample was 
taken. 

The entrainment sampling procedure was 
somewhat more involved. After the effici- 
ency samples were taken, an aqueous solu 
tion of a nonvolatile dye (gentian violet 
in this case) was fed through a rotameter 
into the tower behind the middle-plate inlet 
weir. The dye injection was started 2 min 
prior to sampling and was maintained at 
a constant rate throughout the entrainment 
sampling period to insure equilibrium con 
ditions as applied to dye distribution. One 
sample representative of top plate liquid 
composition was taken from a tap located 
about 1 in. upstream of the discharge weir ; 
the second sample representing second plate 
liquid was taken from behind the inlet weir 
on the bottom plate. Separate sampling 
tubes were used for each to eliminate 
possibility of contamination and to speed 
the operation. Stainless steel tubes were 
found essential because the copper tube 
sometimes discolored the sample 

The 102 runs which served as a basis 
for this study are summarized in Table 1, 
which includes reboiler temperature, boil- 
up rate, sample compositions, pressure drop, 
entrainment, average plate efficiency, and 
superficial F-factor. A few copies of this 
tabulation are available from the authors 
(see footnote on page 424) 


ANALYTICAL PROCEDURE 


The acetic acid-water samples used to 
determine plate efficiency were titrated to 
a phenolphthalein end point with 0.1 N 
NaOH solution. Results of the titration 
were reported as “cc. of 0.1N caustic per 
gram of sample” and were converted graph- 
ically to “mole fraction water.” 

The relative dye concentrations of the 
two entrainment samples were determined 
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Fig. 3. Dry-plate pressure drop for sieve plate: 
(A) 0.139-in. diam. holes on 0.482-in. triangular 
spacing, punched in 0.029 in. thick plate (1). 
(B) 0.125-in. diam. holes on 0.375-in. triangular 
spacing, punched in 0.062-in. thick plate (authors). 
(C) 0.125-in. diam. holes on 0.500-in. triangular 
spacing, drilled in 0.25-in. thick plate (6). 


by optical comparison in a Nesslerimeter 
(100-cc. tubes). The stronger solution, 
second plate sample, was diluted with clear 
condensate until its color density matched 
that of the top plate sample. Results were 
reported as “fraction of a cc. of strong 
solution required to match 1 cc. of weak 
solution.” 


EFFICIENCY CALCULATIONS 


The average plate efficiency for the three 
plates was calculated according to the 
method of Baker and Stockhardt (2). This 
procedure involves the assumption that 
Murphree efficiency does not vary from 
one plate to the next, and only two liquid 
samples are required: condensate, and run- 
off from the bottom plate. These two 
concentrations were plotted on a McCabe- 
Thiele diagram and the efficiency deter- 
mined by trial and error. Three fractional 
plates were stepped off by the use of pro- 
portional dividers, the plate efficiency frac- 
tion being changed on each successive trial 
until the fraction was found which gave the 
experimentally determined separation in 
three steps. This fraction then represented 
the average efficiency of the three plates. 
The vapor-liquid equilibrium data used in 
these efficiency calculations were obtained 
from unpublished information and are 
therefore presented in Table 3. 
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ENTRAINMENT CALCULATION 


The analytical results were reported as 
“fraction of a cc. of strong solution required 
to match 1 cc. of weak solution” and this 
ratio is numerically equal to the ratio of 
dye concentration on the top plate to dye 
concentration on the middle plate. This 
ratio is defined as C and for total reflux is 
related to entrainment ¢ by the following 
equation : 

e = (=+.) 100 (1) 


The derivation of this expression for 
both total and finite reflux ratios follows. 


Let x, = concentration of dye on middle 
plate 
*, = concentration of dye on top plate 
€=moles of entrained liquor/ 100 
moles of vapor 
Dye balance around top plate. 
A steady state is assumed. Also it is 
assumed that on account of the large space 


above the top plate, there is no entrain- 
ment to the condenser. 


j e 3 eV \ 
=o \Vs, = (L —\ x, 2 
( ce] 7a ¥ 100 )* (2) 
7 ee =. 
(S007) = Fat (4o)a (9) 
and 
#8. 
L xr, —_. an (4) 

= Oe A oe Oe ee” 

100 4,—*, V #, 

But 72 = C, the measured entrainment. 


#; 
Therefore, the general expression for any 
reflux ratio is 


ie ( Cc : ) (5) 
100 V\1—C 
For total reflux, where L/V = 1, Equa- 
tion (5) becomes 
= (_-)10 
1—C | 
Results 


PRESSURE DROP 

The pressure-drop characteristics of 
the bubble-cap plate with a 1-in. liquid 
seal were known from previous studies. 
Since the hole diameter and perforation 
schedule for the sieve plate were already 
decided, the remaining task consisted of 
choosing a seal depth for the sieve 
which would make its pressure drop 


equal to that of the bubble-cap plate. It 


was not expected that the pressure-drop 
characteristics would be the same for 
both plates over any appreciable range 
of operating vapor rates. Therefore, the 


Fig. 4. Relative pressure drop of sieve and 
bubble-cap plate: e—sieve with ‘%-in. diam. holes 
on %-in. triangular centers: free area: 6.7%; 


vapor rate corresponding to a column 
F-factor * of 0.5 was chosen as the point 
at which the pressure drops should 
agree, and the seal depth necessary to 
provide such a pressure drop for the 
sieve plate was calculated in the follow- 
ing manner. The pressure drop ex- 
hibited by the bubble-cap plate (Figure 
4) at a column F-factor of 0.5 was 1.7 
in. water. The total pressure drop 
through the working sieve plate, Ap, is 
expressed by the following relationship: 


Ap = Ape + ¥( Sav.) or +k (0) 
where Ap, is dry plate pressure drop, 
in. water, S,, is average liquid seal on 
the plate expressed, in. clear liquid. is 
the aeration factor and is dimensionless, 
k is a constant determined by the hole 
diameter and surface tension of the li- 
quid on the plate, expressed as in. water. 

The value of w determined for this 
set of conditions was 0.85. This factor 
has been evaluated by Hutchinson, 
Buron, and Miller (4) for the system 
air-water and is reported as a function 
of vapor rate. It has also been studied 
by Mayfield et al. (6), where it has been 
reported as a function of seal depth. 
Kemp & Pyle (5) have evaluated this 
factor for bubble-cap plates. 

The value of k is found to be about 
0.2 in. water for %-in. diam. holes and 
water at room temperature, which 
agrees with the findings of Mayfield, 
et al. (6). Furthermore, the value of k 
was found to decrease with larger hole 
diameters or with lesser surface tension 
of the liquid. For this calculation a value 
of 0.1 in. water was assumed for & since 
\%-in. diam. holes were employed and 
the surface tension of the liquid (boiling 
dilute acetic acid) was considerably 
lower than that of water at room tem- 
perature. The value of Ap,, the dry plate 
pressure drop, was determined experi- 
mentally for the sieve plate to be used. 
This pressure drop is shown in Figure 3 
as a function of hole F-factor F,, where 
it is compared with similar values de- 
rived by Arnold, Plank, and Schoen- 
born (1) and Mayfield, et al. (6). In 
all these cases the slope of the pressure 
drop vs. F,-factor lines were similar, 
ranging from 1.8 to 2.0. The absolute 
values measured by Mayfield et al. are 
slightly lower, but this is to be expected 
since a thicker plate.('%4 in.) was used 
in their evaluation. 

The hole F-factor F, is related to 
superficial tower F-factor F by the fol- 
lowing equation : 


100F 
A; 





F, = 





S.» = 1.5 in.; plate spacing: 18 in. gj—bubbi 
cap plate with five, 4'4-in. diam. caps on 6-in. 
triangular centers; free area: 13.5%, S,, = 1.0 
in.; plate spacing: 18 in. 
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and pz, is vapor density, Ib./cu.ft. 


September, 1955 





ersrcetanra 


OS SS Se i i a 











where 4, is percentage free area, or the 
percentage of the superficial tower area 
which is occupied by holes. The value 
of A; for the plate being considered in 
this comparison was 6.7% ; hence a col- 
umn F-factor of 0.5 would be equivalent 
to a hole F,-factor of 7.4. The dry-plate 
pressure drop associated with this F,, as 
read from Figure 3, is 0.45 in. water. 
When this value, together with the 
above values of # and k, was substituted 
in Equation (1), it was found that a 
seal depth S,, of 1.5 in. water would 
be required to provide an over-all pres- 
sure drop equal to that exhibited by the 
bubble-cap plate at an /-factor of 0.5 
and a seal depth of 1 in. Subsequent 
comparisons were therefore made with 
a l-in. seal depth on the bubble-cap 
plate and a 1% in. seal depth on the 
sieve plate. 

The experimentally determined pres- 
sure-drop characteristics of the two 
plates are shown in Figure 4. Here it 
is seen that the pressure drop is essen- 
tially the same at low F-factors, but as 
the vapor rate is increased, the pressure 
drop of the bubble-cap plate becomes 
significantly greater. 


EFFICIENCY 

Perhaps the most significant differ- 
ence in the performance of these two 
plates was the superior plate efficiency 
exhibited by the sieve. In Figure 5, 
where the two plates are compared at 
18-in. plate spacing, it is shown that at 
the minimum F-factor (Ff = 0.4) the 
sieve-plate efficiency exceeded that of 
the bubble-cap plate by 10%. This ad- 
vantage diminished steadily with in- 
creasing F-factor until the efficiency of 
the two plates became equal at F = 1,7. 
Beyond this point the sieve-plate effi- 
ciency remained essentially constant un- 
til a vapor rate equal to an F-factor of 
2.2 was attained, whereupon the effi- 
ciency dropped sharply. The bubble-cap 
plate efficiency, however, decreased 
rapidly after the F-factor exceeded 1.7. 

A similar efficiency comparison be- 
tween a 72-in. diam. sieve-plate tower 
and a 24-in. diam. bubble-cap tower was 
reported by Mayfield et al. (6). In that 
comparison, the n-propyl alcohol—sec- 
butyl alcohol system was employed at 
total reflux. Although the absolute effi- 
ciency values measured with the alcohol 
system were considerably lower than 
those obtained in this study with the 
acetic acid-water system, the relative 
performance of sieve and bubble-cap 
plates was quite similar. 


ENTRAINMENT 

The entrainment characteristics of the 
sieve and bubble-cap plates exhibited the 
greatest difference of any of the three 
factors investigated. The sieve plates 
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Fig. 5. Relative efficiency of sieve and bubble- 
cap plates: e—sieve with 18-in. diam. holes on 
%-in. triangular centers; free area: 6.7%; S,. = 
1.5 in.; plate spacing: 18 in. §g—bubble-cap 
plate with five, 4%4-in. diam. caps on 6-in. tri- 
angular centers; free area: 13.5%, S,, = 1.0 
in.; plate spacing: 18 in. 


showed entrainment values only about 
20% as great as the bubble-cap plate 
over all of the normal operating range 
as shown in Figure 6. Not only did the 
absolute values of entrainment differ, 
but the slopes of the entrainment vs. 
F-factor curves were markedly different. 
The bubble-cap plate had a steady rise 
of entrainment between F-factors of 0.6 
and 2.0, and entrainment was propor- 
tional to the fourth power of the F-fac- 
tor. The sieve plate, however, showed 
only slight entrainment up to a F-factor 
of 1.9, but thereafter entrainment in- 
creased with the seventeenth power of 
the F-factor. 

The experimental tower employed for 
these tests showed a maximum operable 
entrainment level of about 100% (100 
moles of entrained liquid/100 moles of 
rising vapor) for both sieve and bubble- 
cap plates, and it is reasonable to expect 
that similar limits will exist for plant- 
scale units. This 100% entrainment 
level was not the flooding point for the 
experimental tower. In a number of 
instances operation was maintained at 
considerably higher entrainment levels. 
Control of the tower at such entrain- 
ment levels so difficult, 
that exploration of this region with the 
available equipment was considered im 
practical. 

The method of choosing an entrain- 
ment level for plate tower design de- 
pends largely upon the designer and the 
anticipated operating conditions. One 
method of design is to assume that 100% 
entrainment is the top operating limit 
and to design for a given fractional ap- 
proach to this limit. For the plates used 
in this comparison, it was found that 
the vapor rate associated with the 100% 
entrainment level for the 
sieve. Furthermore, for the same frac- 
tional approach to the limiting vapor 
rate, the entrainment level of the sieve 
(see Figure 6) was always considerably 
lower than that of the bubble cap. 

Because of this difference in entrain- 
ment, it became increasingly important 
to evaluate the effects of entrainment on 
distillation tower performance. These 
effects of entrainment, except in special 


was however, 


was greater 


Fig. 6. Relative entrainment of sieve and bubble- 
cap plates: @—sieve with Y-in. diam. holes on 
%-in. triangular centers; free area: 6.7%; 
S.. = 1.5 in.; plate spacing: 18 in. gg—bubble- 
cap plate with five, 4\4-in. diam, caps on 6-in. 
triangular centers; free area: 13.5%; S,, = 1.0 
in.; plate spacing: 18 in. 
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cases, are believed to be confined to a 
reduction of plate efficiency and, to a 
minor degree, an increase in pressure 
drop. The following relationship de- 
rived by Colburn (3) 
evaluation of the effect of entrainment 
upon plate efficiency : 


E 


c 


permits an 


ohe 
“1 


10,000R 
where 
E is Murphree plate efficiency, % 


E,, is “dry vapor” Murphree plate efh 
ciency, % 


distillation 
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Fig. 7. Effect of entrainment on efficiency. Basis: 
sieve plate with ‘%-in. diam. holes on %-in. tri- 
angular centers; free area: 6.7%; S,,, = 1.5 in. 
(A) experimental curve for entrainment-free plate 
(single plate); (B) experimental efficiency curve 
for three plates on 12-in. plate spacing; (C) ex- 
perimental entrainment curve for three plates; 
e—calculated efficiency points for three plates 
on 12-in. spacing based on curves A and C. 


e is entrainment expressed as moles of 
entrained liquid/100 moles of vapor 


R is internal reflux ratio, moles liquid/ 
mole vapor 


First attempts to predict plate effi- 
ciencies at high vapor rates by use of 
this relationship were not successful. 
Efforts were made therefore to deter- 
mine experimentally the effect of en- 
trainment upon plate efficiency. In this 
study efficiency tests were made on a 
single sieve plate which was so ar- 
ranged that liquid could be entrained 
neither to nor from its surface. Similar 
tests were made with a group of three 
plates, the only difference being that 
liquid could be entrained from plates 1 
and 2 onto the plates 2 and 3. (The 
same sieve plates used to obtain data 
for Figure 5 and 6 were used in this 
evaluation, the only difference being a 
reduction of plate spacing from 18 to 
12 in. to increase the entrainment level. ) 
Simultaneous measurements of  effi- 
ciency, entrainment, and pressure drop 
were made for this plate arrangement 
and are shown in Figure 7, where they 
are compared with the corresponding 
values determined on the entrainment- 
free plate. 

Previous values calculated by the 
Colburn relationship, shown as Equa- 
tion (8), were in error because the en- 
trainment-free efficiency was evaluated 
at a low F-factor where entrainment 
was negligible and was thereafter con- 
sidered to be independent of vapor rate 
since the dilute acetic acid-water sys- 
tem is one of predominant gas-film re- 
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sistance. It is readily apparent from the 
experimental results shown in Figure 7 
that the entrainment-free efficiency in 
this case was not constant but decreased 
with increased vapor rate. A series of 
efficiencies based on experimental en- 
trainment-free efficiencies and measured 
entrainment values was therefore calcu- 
lated to check the experimental curve 
shown in Figure 7. The Colburn rela- 
tionship assumes an infinite number of 
plates so that a slight modification was 
necessary to evaluate the effect of en- 
trainment on the three-plate system, 
since the derived experimental data 
were, of course, taken on only three 
plates. The following modified equation 
(which is valid only at total reflux) 
was employed to compensate for this 
difference : 


E, 30,000 + cE, 


3 10,000 + ek, 


For each calculated point the entrain- 
ment-free efficiency, E,, was read from 
the curve shown as Line A in Figure 7, 
and the corresponding experimental en- 
trainment value shown as Line C in 
Figure 7 was used. The efficiency rela- 
tionships thus calculated are shown as 
circles in the same Figure 7 and are 
compared with the experimentally de- 
rived curve, Line B. Here it is seen 
that excellent agreement between meas- 
ured and calculated efficiencies is ob- 
tained for entrainment values up to 50%. 
Beyond this point the experimental and 
theoretical values diverged considerably, 
but this is not of particular practical 
importance because the 50% entrain- 
ment level is normally far above the 
range for which plate towers are cur- 
rently designed. 


(9) 


cOsT 


To complete the comparison of sieve 
and bubble-cap plate towers, a cost com- 
parison was obtained for two towers, 
which, except for the type of plates, 
were identical. The units were 72 in. 
diam. and had forty plates on 12-in. 
plate spacing. Plate thickness was 12 
gauge, and the tower shell was 3/16 in. 
thick. Type 347 stainless steel was 
specified throughout. Quotations were 
obtained for these towers exclusive 
of the piping, supporting structure, and 
auxiliary equipment. The cost * of the 
bubble-cap tower was approximately 
$42,000, while that of the sieve-plate 
tower was only $31,000. The cost of the 
shell was approximately $19,000 for both 
units; hence, based on the cost of the 
plate assembled in the tower, bubble-cap 
plates are almost twice as expensive as 
sieve plates. This cost advantage for 


* Quotations were corrected for 1954 cost 


index. 
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throughput per unit cross section, (cc.) / 


sieves however is not the whole story. 
The sieve-plate tower, because of its 
superior entrainment characteristics, can 
operate with greater vapor boil-up rates. 
Consequently, for a given job, the sieve- 
plate tower can be designed either with 
a smaller diameter or lower plate spac- 
ing, whichever change would most re- 
duce the tower cost. In the particular 
case for which quotations were ob- 
tained, the sieve-plate tower, although 
much cheaper, would have a greater 
vapor-handling capacity than the bub- 
ble-cap column. 


Notation 
A; = percentage free area 
C = ratio of dye concentration on middle 
and top plates, x2/x, 
E = Murphee plate efficiency, % 
E, = dry-vopor (Murphree) plate efficiency, 
% 
F = superficial F-factor, up,” 
F, = hole F-factor, up, 
L = liquid overflow rate, moles/hr. 
R = internal reflux ratio, moles of liquid/ 
mole vapor (exclusive of entrain- 
ment), L/V 
S... = average seal depth, in. of liquid on 
the plate 
V = vapor rate, moles/hr. 
e = entrainment, moles of liquid/100 
moles of vapor 
uv = superficial vapor velocity, ft./sec. 


vu, = vapor velocity through the perfora- 
tions, ft./sec. 
= concentration of dye on middle plate 


x, = 
Xa = concentration of dye on top plate 
Ap = total gas pressure drop through the 
working plate, in. water 
Ap, = total gas pressure drop through the 
dry plate, in. water 
Po = vapor density, Ib. /cu.ft. 
pr = liquid density, Ib./cu.ft. 
v = aeration factor, dimensionless 
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liquid-particle behavior (Part } 


Sun Oil Company, Marcus Hook, Pennsylvania. 


Harrison B. Rhodes 


Theoretical Considerations 

ystems containing uniformly distri- 

buted particles will be called multi- 
particle. The particle concentration can 
range from near zero in a system with 
a few widely dispersed particles, up to 
around 0.6 as in a fixed or moving bed. 

Particle velocity, u,, is the velocity in 
the vertical direction with respect to a 
fixed horizontal plane. Slip velocity, u,, 


For complete data, order document 4490 
from A.D.1. Auxiliary Publications Project, Photo- 
duplication Service, Library of Congress, Wash- 
ington 25, D. C., remitting $2.25 for microfilm 
or $5.00 for photoprints. 


Despite the widespread interest in fluid-particle behavior, simple and clearcut 
design principles are still lacking. Even a sample of the literature (3, 6, 8, 9, 10, 11, 
16, 17, 18, 19) shows widely diverse correlation methods and theory. This study 
was aimed at clarifying the behavior of solid particles in liquid, especially for 
countercurrent flow. For this purpose the over-all problem was re-examined. A 
unified theory of liquid-solid systems is developed, and experimental work and 
results for testing this theory are described. Application to liquid-liquid systems as 


well as liquid-solid systems is shown. 


is the velocity of a particle in the ver- 
tical direction relative to bulk liquid. 
When liquid flow is zero the slip and 
particle velocities are equal. The eight 
velocities which must be distinguished 
are shown in Table 1. Only equilibrium 
velocities are treated. 

The direction in which particles tend 
to move is considered positive. When 
particles are more dense than liquid, the 
velocity of upflowing liquid thus has a 
negative sign. Solid particles are spe- 
cifically treated but they could be drops 
or bubbles. 





Table 1.—Velocity Notation 


Particle Liquid Fraction Slip Particle 

System System Solids Velocity Velocity 

Single Infinite 0 Ue” v,.* 

Single Limited by _ uw. Use 
Vertical Walls 

Multi- Infinite uv,” Uy” 

Multi- Limited by A ¥,) Uy) 


Vertical Walls 


Subscripts o and \ distinguish single and multiparticle systems. The oo superscript shows thot 
the system con be considered infinite. It is omitted when the column walls have a significant effect. 
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For a single particle in an infinite 
system the particle velocity is the sum 
of the slip and liquid velocities : 


%.." + uy,” (1) 


x 
po U0 


The value of u,,” will be identical to 
L, the liquid-throughput cubic 
centimeters per square centimeter of 
cross section per second. Thus 


rate, 


Hao” = go” + L (2) 


When all particles have the same pro- 
perties a similar equation can be written 
for multiparticle systems, 


Hp? = 4° + 4° (3) 
where u;),” = average liquid velocity, 
cm. /sec. 

The volume fraction liquid is 1—A. 
It equals the average fractional free area 
for liquid flow through the particle sys- 
tem (5). The average liquid velocity 
through the system is 


(4) 


THe 
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Combination of Equations (3) and (4) 
gives 


= (5) 


Equation (5) divided by the single- 
particle slip-velocity gives the dimen- 
sionless relation 


thy” %_° + 














oe ee (6) 
Meg %..° 1—A t%,” 
where 
My” . . 
= particle-velocity number, 
yo” 
Uy” : : 
—\_ = slip-velocity number, 
Mao” 
and 
L — 
= liquid-throughput number. 
Neo 


Knowledge of u,,*/,,” for a system 
would theoretically allow complete de- 
scription of behavior. Burgers (4) de- 
veloped equations for slip-velocity num- 
her from classical hydrodynamics. 
Despite the labor his equations compare 
poorly with experiment. In contrast, 
simple concepts can lead to more useful 
results. 


Consider an infinite liquid at rest. A 
single falling particle will have a_ slip 
velocity of u,,% and will displace liquid 
from its path, This displaced liquid can be 
considered to pass around and to the rear 
of the particle. The area for this backflow 
is unrestricted. All effects of this local 
liquid movement are included in the value 
of u,,”. With increasing concentration of 
particles the free area for backflow is 
reduced. The liquid backflow around each 
particle then has a greater effect on the 
particle. The slip-velocity is thus reduced 
from u,,” to a smaller value, «,\~. 

For spherical particles spaced in a cubic 
arrangement the following two equations 
can be readily obtained: 


« 
Mex = 1 — 1,209?" 


go (7) 
(1—A) 

* (1 —a) + 1.209.°* 
Equation (8) is based on the over-all 
average free area for liquid backflow 
through a unit cell. It is expected to 
give upper limiting values of slip-veloc- 
ity number. Equation (7) gives smaller 
values, being based on the minimum free 
area—the cross section of the unit cell 
less the projected area of the particle. 

Liquid films, local velocity gradients, 
and interactions will affect the slip- 
velocity numbers in real systems. Nev- 
ertheless, these equations emphasize the 
importance of fraction solids. They are 
also highly useful for éxploring conse- 
quences of other developments in this 
section. 

For continuous systems it is desirable 
to express Equation (6) in terms of 
liquid and solid rates by eliminating 
“,,°. The product of fraction solids and 
particle velocity gives G, the solids 


Man” (8) 


ul 
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by sharp elutriation. Slip velocities of 100 par- 


it ti 


throughput per unit cross section, (cc.) / 
(sq.cm.) (sec.) : 





G = Atty,” (9) 
or 
G My,” 
10 
Ugo” Ugo (19) 
where 


G/t,.° = solids-throughput number. 
Combination of Equations (6) and (10) 





gives: 
G U,)” 1 L 
- = r ones sh Sey es 
Neo” | Meo™ t 1—A 4,” | (11) 


As U,,”/u,,.” is a function of A, this 
equation expresses the relation between 
solid and liquid throughputs and fraction 
solids. 

A theoretical solids-throughput num- 
ber diagram based on Equations (7) 
and (11) is shown in Figure 1. Frac- 
tion solids is plotted against solids- 
throughput number, G/u,,”, with lines 
for constant liquid-throughput number 
L./t,y.*. Solids rates to the right of the 
axis are for downflow; those to the left 
are for upflow. The bottom horizontal 
line is for zero fraction solids; the top 
dashed line at the fraction solids of a 
loose-settled bed, Aj. 


Three main regions are distinguished: (1) con- 
current downflow, (II) countercurrent, and (III) 
concurrent upfiow or lift. Regions | and I! are 


, COUNTER- j / CONCURRENT f 
ant: Mi CURRENT S DOWNFLOW 
fen Oe FP E 


L/D» 














that point the liquid throughput is also 
a maximum; it can be increased only 
by reducing solids throughput. The 
maximum-throughput or flooding line, 
which passes through all such points, is 
rigorously defined by 
O(G/ rao") 

or L /tyo* 
This line divides the countercurrent 
operation into two regions, called N- 
and P- phases because of the negative 
and positive slopes of the liquid-through- 
put lines. 

Fraction solids decreases with solids 
throughput in the N-phase; increases 
with solids throughput in the P-phase. 
Conversely, solids throughput increases 
with decrease in fraction solids in the 
N-phase. Hence, operation in the 
N-phase is stable if control of solids flow 
is at the bottom of a column. P-phase is 
obtained if control is at the top. A col- 
umn can therefore be operated with 
fixed liquid and solids rates, but at 
either of two values of fraction solids, 
as indicated by points A and B on Fig- 
ure 2. If solids flow is controlled at 
equal rates at both the top and bottom 
of a column, the phases can coexist. The 
relative proportions of the two phases 
would depend on the total amount of 
solids in the column when the solids 
rate was set. 


=0 (12) 
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separated by the curve for zero liquid through- 
put; regions Il and Ill by the fluidization line 
where solids throughput is zero and the particles 
are suspended in the column. The curves to the 
left of zero liquid throughput are for increasing 
liquid upflow; to the right, increasing liquid 
downflow. Behavior of moving beds is found 
along the top dashed line. If the single-particle 
slip velocity, v,,”, is 1.0 ft./sec., the values of 
G/u,,” and L/u,,” are the cubic feet of par- 
ticles or liquid flowing through 1 sq.ft. of cross 
section in one second. 


Figure 2 shows in more detail the 
countercurrent region of Figure 1. 
Curves I to V are each at a constant 
value of liquid upflow, L/u,,”, increas- 
ing from zero. The maximum solids 
throughput on any curve is readily 
found, such as point C un curve II. At 
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Presentation of Results 


Fig. 1. Theoretical solids-throughput number 
diagram. 
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Fig. 2. Countercurrent region of diagram 
shown in Fig. 1. 
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With the same liquid rate and with 
a movement to the right from points 
A and B, the maximum solids through- 
put is reached at point C. Here the two 
phases are indistinguishable. With a 
movement left to zero solids throughput, 
the diagram predicts a fluidized bed of 
high fraction solids coexisting with a 
region of zero fraction solids. 

When both phases are present 
the N-phase will be adjacent to the 
bottom of the column. If an N-phase 
initially existed above a P-phase, solids 
would fall away from the bottom of the 
more dense N-phase. In a fluidized bed 
solids also fall away if a zone of higher 
solids concentration momentarily occurs 
above a zone of lower concentration. 
This is the physical basis for the “segre- 
gation tendency” discussed by Morse 
(14). 

A.given solids rate can be obtained 
by a low concentration of particles mov- 
ing rapidly (P-phase), or a high con- 
centration moving slowly (N-phase). 
When longer residence time of particles 
is desired in a column it is thus an 
advantage to operate in the \-phase. 

In some cases curves of constant liquid 
to particle rates, L/G, are useful. The 
ratio is —1.0 for sedimentation of uni- 
form-sized particles in a liquid-filled 
vessel. This case is shown by the dashed 
curve in Figure 2 

Only infinite systems have been con- 
sidered. Available equations show how 
column walls reduce the slip velocity of 
single particles. The equation of Faxen 
(7) for viscous flow is plotted on Fig- 
ure 3, as a function of tube to particle 
diameter ratio, D,/D,. Bacon (1) has 
critically tested and validated this equa- 
tion. For turbulent-flow conditions 
Newton (15) gave an equation for the 
effect of walls of a cylindric canal on 
spherical particles. This equation is 
rewritten and also plotted. A brief ex- 
perimental study showed that this equa- 
tion is a good approximation for Rey- 
nolds numbers greater than 2,000. A 
gradual transition occurs between the 
two curves as Reynolds number is de- 
creased. The Reynolds number used 
here is D,u,,"p/p. It has the advantage 
of remaining constant for a given system 
at constant temperature. 

Schematic curves illustrate how the 
slip-velocity numbers for a multiparticle 
system might fall off as diameter ratio 
approaches unity. With a diameter ratio 
of 100 the wall effect should be small. 


Apparatus and Procedure 


Three types of apparatus were used. 
The basic apparatus was used for direct 
determination of slip-velocity number 
with zero liquid flow and for studying 
countercurrent and concurrent-downflow 
operation. The other two types were 
used for fluidization and sedimentation 
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Fig. 3. Effect of column walls on slip-velocity 
number in single-particle systems. Schematic 
representation of effect in multiparticle systems. 


and for concurrent-upward (lift) opera- 
tion respectively. 


ZERO-LIQUID FLOW, COUNTERCURRENT, 
CONCURRENT DOWNFLOW 

The basic apparatus is shown in Figure 4. The 
column was a 4-ft. section of 1.000 in. 1.D. pre- 
cision glass tubing rigidly fastened in a vertical 
position and terminating at two slide valves. 
Solids in the test section could thus be trapped 
and removed for direct determination by weigh- 
ing. Sections of the same tubing 14-in. long 
extended up to a disengaging zone and down 
to a solids collecting system. 

Each valve was made of two No. 15 stoppers 
clamped together over a stainless steel slide 
and neoprene spacer. They were quick closing, 
solids tight, and produced only a small local 
disturbance in the system. 

Liquids were fed by gravity from an overhead 
tank through line A or C. Dry solids were 
added from feeders made by punching different 
size holes in sample cans. Solids rates were 
determined before and after each run. Agree- 
ment was usually +0.5%. 

Run times varied from 300 to 2500 sec. At 
least six solids changes in the column were 
provided. Attainment of steady state was per- 
iodically checked by making a much longer run. 
The average liquid temperature was found by 
a traverse of the column as soon as the solids 
were removed. The variation from the average 
was usually less than 0.5° F 

Difficulties in solids-flow control with N-phase 
operation were overcome by the system shown 
in Figure 5. The flow was controlled at the 
bottom of the column with free flow of solids 
from a top liquid-filled reservoir. The solids 
rate was set by adjusting liquid flow in the 
by-pass line. This flow controlled the solids flow 
through the constricted section below the col- 
umn and in turn set the solids rate for the 
entire system. The solids rate was calculated 
from the total solids collected in the flask. 


FLUIDIZATION AND SEDIMENTATION 


Figure 6 shows a glass column with a distri- 
butor at the bottom and a disengaging section 
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at the top. Columns were 0.500, 1.000, and 
1.500-in. 1.D. precision tubing and 3.02-in. glass 
pipe. 

The fraction solids at a given liquid rate was 
calculated from the height of the expanded bed 
and the weight of particles charged. The par- 
ticle velocity for sedimentation at the same 
fraction solids was found by shutting the quick- 
closing valve and timing the fall of the bed 
level over successive heights. 


CONCURRENT UPWARD (LIFT) 

The apparatus is shown in Figure 7. Solids 
with interstitial liquid were drawn from a moving 
bed by a ¥-in. eductor and carried up a 1.000- 
in. glass column 10-ft. high. Liquid and solids 
discharged from this lift line into the hopper. 
Solids settled into the 3-in. column and were re- 
circulated with liquid drawn from the hopper. 
Solids and liquid rates were found by collecting 
the discharge from the flexible tubing. The 
fraction solids was found from the height of 
settled bed trapped between the slide valves. 


Materials 

The spherical particles were batches of Scotch- 
lite glass beads; properties are given in Table 2. 
Diameters were measured from photomicrographs 
of samples containing 100 or 200 particles. 

An expression for average single-particle slip 


iititelpaechalely. 


velocity was derived by weighting the particle 
sizes according to their contribution to through- 
put: 


(2208 i=n 


Deo | a 


i=1 i=l 

The difference between this average velocity 
and that calculated from the arithmetic-average 
particle diameter was only about 0.5% for the 
closely sized beads used in this The 
arithmetic-average diameter was used therefore 


work. 


for calculating v,,” for most batches. 
Two batches of irregular particles were pre- 
pored from 30-40 and 60-80 mesh silica gel 





Table 2.—Properties of Particles 


Avg. Diameter Density 
Particles 10* ¢ g./ce. 
* Scotchlite P = 0.95 
No. 
9 284 +2.2 2.850 
iB 155 +28 2.836 
13 103.1 + 1.0 2.816 
15 80.7 + 0.74 2.823 
Silica gel 
30-40 mesh 638 
60-80 mesh 353 


* Minnesota Mining and Manufacturing Co. 





Page 431 








A firm handshake to 
conclude the agreement 








by sharp elutriation. Slip velocities of 100 par- 
ticles from both batches were measured in 
water in a 3-in. column. Average diameters 
were from photomicrographs. 

Physical properties of liquids 
water are given in Table 3. 

During the final work the mineral content of 
the tap water decreased markedly and particle 
agglomeration from static electricity was en- 
countered. This difficulty was eliminated by 
adding 0.2 g./l. of NaCl to raise the ion con- 
centration to its former level. 


other than 


Particle Flow Patterns 


In early work poor reproducibility accom- 
panied irregular flow patterns and channeling 
of solids. Wall irregularities and slight depar- 
ture of the column from vertical were the prin- 
cipal causes of channeling, although these fea- 
tures had less serious effect as column diameter 
was increased. The work of Matheson (12) also 
emphasizes the critical nature of alignment. Use 
of precision tubing, rigid supports, and extreme 
liminated the ‘ch ling 





care in alignment 
problem. 

However, even then all countercurrent opera- 
tion at fraction solids greater than about 0.05 
pani d by rand 
and eddying. This random motion varied in 
intensity with operating conditions and solids 
concentration but it did not affect reproducibility 
of results. Alignment was not so critical with 
fluidization and sedimentation. Also, 
flow patterns could be obtained even with the 
nonprecision 3-in. glass pipe. 


fine-scale swirling 





was acc 


uniform 


Presentation of Results 


The solids-liquid systems studies are 
listed in Table 4. The object was to test 
Equation (6) and to determine how slip- 
velocity numbers varied. 


SLOPE FUNCTION 


Because the experimental systems 
were limited by vertical walls, Equation 
(6) was modified: 





u u 1 iL 
6 eS oe ee eee (13) 
Ts ie, 1—A %,,° 


For a given A, this equation has the form 
y=a+mer. A test of whether the 
liquid flow is properly accounted for is 
made by settling m equal to 1/(1— A) 
and rearranging 


1—1/m =r (14) 


The slope function, 1—1/m, can be 
plotted against A. If Equation (13) is 
correct, a straight 45° line through the 
origin should be obtained. A value of 
m is found from two data points at the 
same fraction solids but different values 
of liquid throughput. 

The same fraction solids at two dif- 
ferent liquid flows was obtained by 
abruptly stopping the liquid flow through 
the fluidized bed. The rate of fall of 
the interface was the particle velocity 
for sedimentation at the fraction solids 
which existed during fluidization. The 





Table 3.—Properties of Liquids 





Gas Oil Carbon Tetrachloride 
Temp. Density Viscosity Density Viscosity 
ad’ g./ce. centipoise g./ce. centipoise 
68.2 0.8511 5.30 1.5945 0.954 
77.0 0.8478 4.59 1.5851 0.894 
100.0 0.8394 3.30 1.5606 0.754 
Table 4.—Experimental Systems 
Liquids Used 
Column I.D., in. 
Particles ? 
Operation Beads 0.500 1.000 1.500 3.02 
Zero liquid No. 9? water 
Countercurrent No. 9 water 
No. 11 water 
Concurrent upward No. 9 water 
Concurrent downward No. 9? water 
Fluidization- No. 9? water water water water 
Sedimentation No. 9? CCl, 
No. 9 gas oil gas oil 
No. 11 water water water 
No. 13 water water water 
No. 15 water water water water 
No. 15 gas oil gas oil 
Silica gel 
30-40 mesh water water 
60-80 mesh water 
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interface was not sufficiently sharp for 
precision measurement at fraction solids 
below 0.10-0.15. At higher concentra- 
tion, precision was good and the rate of 
fall was constant over successive column 
heights. There was no evidence of 
change in concentration of the falling 
particles as occurs with a wide size 
range. 

With the two points at the same frac- 
tion solids, m is calculated as follows: 


| Up 
Ugo” sedimentation 
an, ion 


| L L 
Ugo” _jsedimentation i Ugo” 
(15) 


Figure 8 shows values of m obtained 
from fluidization and sedimentation of 
No. 9 glass beads in water in a 1.000-in. 
column. The slope differed slightly from 
1.0. Similar results were obtained for 
the other systems. A least-squares fit 
on several sets of data gave intercepts 
falling closely around zero. An inter- 
cept of zero was therefore assumed and 
Equation (14) rewritten including the 
slope b: 


nm >= 











1 
1—l/m=b or m= —— (16 
/ 1—ba ~ 
Average values of b were calculated 
by weighting each value of (1 — 1/m) 
in a run series according to the fraction 
solids, A: 


i=n i=n 
b =») (1 —1/m,) />* (17) 
é=s 3 éan i 


Calculated values for all runs are 
plotted against the particle Reynolds 
number, D,u,5%p/p, in Figure 9. Over- 
all average values for each system were 
calculated with the use of only data 
points at fractions solids greater than 
0.15. These over-all averages are given 
in Table 5, and were used in drawing 
the lines on Figure 9. Values of b 
approach 1.0 with increase in column 
diameter and increase in particle Rey- 
nolds number. Because of this behavior 
b has been called the wall-effect factor. 
When 6 is not equal to 1.0, it shows 
that column diameter affects behavior 
for fluidization differently from that for 
sedimentation or zero liquid flow. When 
Equation (13) is rewritten 


Up) = Us + 1 3 (18) 





ad %o™ 1—bdrA 4,” 


This factor, 6, occurs as a correction for 
liquid flow only and is separate from 
the effect of walls on slip-velocity num- 
ber. 


(To be continued in a forthcoming issve.) 
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A firm handshake to 
conclude the agreement 
between Howard Page, 
chairman of consortium 

delegation, and Ali Amini, 
Iranian foreign minister. 


engineering participation in 


INTERNATIONAL NEGOTIATIONS 


Howard W. Page 


Although the current expression that the engineer soon 
will be running everything is exaggerated, it is not without 
For more and more the chemical 
engineer is turning to good account his training and talents 
not only in the solution of problems affecting his particular 
milieu and even his own country, but he is spreading out, 
taking a broad view of international questions of the day, 
and giving his professional assistance when called upon. 


some basis in fact. 


he place of the engineer, and partic- 

ularly the chemical engineer, in to- 
day’s economy concerns many people in 
different walks of life. The proper evalu- 
ation of that question is important not 
only to business and to the human rela- 
tions bound up in business but to our 
whole society. 

Living today requires so much which 
engineers do professionally that more 
and more of them are showing up as 
managers or administrators. They are 
increasingly becoming top executives in 
both business and government, with re- 
sponsibilities apparently far removed 
from their professional backgrounds, 
and many are successful in these pur- 
suits. 

It is natural then that Jersey Stan- 
dard, a company dealing largely with 
the production and processing of a basic 
raw material, should have many chem- 
ical engineers working for it; as a mat- 
ter of fact, five of the fourteen members 
of the board of directors have chemical 
engineering degrees, and three others 
are engineers or professionals of other 
scientific training. And, of course, many 
of (Jersey’s) negotiations, at home or 
abroad, have technical phases which re- 
quire the active participation of chem- 
ical and other engineers. 


Flexibility in the 
Chemical Engineer 


The observation frequently made 
that engineers will soon run every- 
thing, exaggerated as it is, con- 
tains a germ of truth. Education and 
training in chemical engineering provide 
methods which are ready-made to deal 
with current, weighty problems. The 
chemical engineer is schooled to deal 
with physical problems of high com- 
plexity, requiring him to keep the main 
objective in sight while he deals with 
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details. His education has prepared him 
also to find ways to solve detailed parts 
of a problem without materially altering 
the main objective. He knows that there 
are almost always many answers, and 
that if the first one won’t work, fur- 
ther study will develop others just as 
good or perhaps even better. 

Professor Thomas Drew, writing in 
the Columbia Engineering Quarterly 
(1) set forth a list of “ideals” for the 
chemical engineer. At the top of the 
list he put, “A chemical engineer must 

be of curious and flexible mind 
He went on to point out that, 
in the classroom, chemical engineers are 
taught not to be “glass engineers” or 
“paint engineers,” but instead must learn 
the fundamental problem-solving prin- 
ciples which enable them to move freely 
from function to function. This is ex- 
actly the training which I believe is 
equally valid in getting answers to ques 
tions far removed from professional 
chemical engineering. 

Although chemical engineering pro- 
vides a method for problem solving, 
there are two major qualifications which 
should be emphasized. In the first place, 
the engineering training which pro- 
vides the method should be joined with 
a thorough background in liberal arts— 
a background which gives understanding 
of the motives, the history, the aspira- 
tions of the other peoples involved. 
Second, it is clear that engineering 
training, by itself, is not necessary to 
develop these methods. Hundreds of 
leading executives in many lines of 
endeavor demonstrate that they have 
learned how to handle similar situations 
without an engineering education. 

None of us knows, when we leave 
the university as chemical engineers, 
what sort of problems and people we 
will meet in the future. To the extent 
possible, we should be prepared for any 
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Standard Oil Company (New Jersey) 


In the accompanying article H. W. Page, a chemical en- 
gineer and a director of Standard Oil Company (New 
Jersey), tells the story of the Iranian oil controversy, 
pointing up the reasons a chemical engineer was well 
adapted to play a part in the negotiations which led to 
the 1954 settlement, and calling for a broader education 
for engineers and liberal arts students to meet similar, 
perplexing problems of our time. 


To give a personal illustration: 
affiliate as a 
The idea 


thing. 
I started with a Jersey 
plant test and design engineer 
that I 
negotiation 


would ever become engaged in 
with foreign 


was far from my thoughts. 


governments 
Whatever 
the characteristics popularly associated 
with the 
seems to me most effective to deal in a 
straightforward with 
arguments and plenty of facts and clear 
explanations for each point. Each point 
should be bear its 
relationship to the over-all objective. 
This approach I associate closely with 
my training in chemical engineering. 


international negotiator, it 


manner, logical 


shown to proper 


Importance of International 
Negotiations 


Today few things are more touchy or 
complicated than international transac 
tions. Yet from recent personal experi 
ence I can state that a background ir 
chemical engineering is of great help in 
bringing about agreements of a com 
mercial and political character 
might appear hopeless at first glance. 

What are the main 
good negotiation, be it domestic or 
foreign? These are: 


which 


points of any 


A careful study of the whole problem; the 
development, in advance, of as many alternative 
solutions as possible to each part of the 
problem; and in particular, a thorough investigo- 
what 
their 
Such study requires first the knowledge 


tion of the problems of the other side 
you would want and would do if in 
place. 
that there can be many satisfactory means of 
solution, not just one; second, honest respect 
for the opinions of others; and third, a clear 
analysis of the reasons and pressures which cause 


the other side to have its opinions. 


A recognition of these points helped 
to effect a settlement in a number of 
international negotiations in which the 
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writer participated, and one such ne- 
gotiation culminated last year after 
months of discussion in the return of 
Iranian oil to the world’s markets, 
thereby resolving a problem which was 
seemingly insoluble. 


Background of Iranian Dispute 

The negotiations last year started out 
with these facts. The Iranian govern- 
ment had nationalized the oil industry in 
Iran and declared the concession of the 
British company there to be null and 
void. No solution could be reached un- 
less ownership of the oil and of the 
physical assets remained in the hands 
of the Iranians, and at the same time 
adequate compensation be paid to the 
former owner. Also no oil company 
could possibly consider an agreement 
which did not give it full and effective 
management of operations. A number 
of previous attempts to settle the con- 
troversy had ended in failure. and the 
impasse seemed absolute. 

The physical facts were equally for- 
midable. Almost overnight, oil produc- 
tion of some 700,000 bbl. a day, of which 
approximately 500,000 bbl. were refined 
in the world’s largest refinery at Abadan, 
had been removed from the market. 
But in the three and one-half years 
before the negotiations ended, the flow 
of oil in other producing regions had 
been enlarged to make up for this loss. 
Refineries in other areas had been ex- 
panded and new refineries built, in some 
cases long before this new capacity 
ordinarily would have been - needed. 
Returning Iranian oil to this new pat- 
tern of supply obviously meant that 
operatigns in many other countries 
would be affected. 

No one was very hopeful that a fresh 
effort had much chance of success. Yet 
conditions in Iran were growing worse 
by the day and it was evident that a 
new effort had to be made. It was also 
clear that a settlement could not be made 
if the original owner were in control 
and that American participation was, 
therefore, essential. Herbert Hoover, Jr. 
was asked to explore the problem jointly 
with Loy Henderson, American Ambas- 
sador to Iran. At their suggestion, a 
consortium of eight oil companies—five 
American, one French, one Dutch, and 
the original British company, were 
asked to examine the possibilities of an 
agreement with the Iranian government. 

Proposals had to be constructed which 
would reimburse the British company, 
would not disrupt trade relationships, 
would preserve Iranian ownership and 
satisfy national pride, and yet would 
not upset the feelings of other oil- 
producing countries. Other problems to 
be solved included safeguarding the 
initial investment and the additional 
sums necessary for repair and modern- 
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ization, the income tax laws of five 
countries had to be taken into account, 
and corporate devices had to be worked 
out to give the consortium joint manage- 
ment of producing and refining opera- 
tions in Iran, while leaving distribution 
and marketing to the separate com- 
panies. Added to these considera- 
tions were the more delicate ones of 
the nationality and relationship of the 
foreign companies and their people, 
among themselves and with the Iranians 
who were working in the industry. 

Here was a case where there was 
danger that the main objectives might 
be lost to sight in the maze of details. 
Nothing could have been gained by 
approaching the negotiations with an 
inflexible attitude, or a set idea that 
the objectives could be reached only by 
a predetermined avenue. 

Before entering these Iranian negotia- 
tions, I took part in others where for- 
eign governments were concerned. Yet 
in all these cases, the same kind of ap- 
proach which solved the Iranian contro- 
versy eventually put together a workable 
solution which met everyone’s objective. 
In each of them the solutions affected 
the welfare of millions of people—a 
factor which was uppermost in the 
minds of all who participated. 


Know-how on Reaching Decisions 

The fact that chemical engineering 
training is particularly helpful in such 
cases can be supported because, among 
all the formal courses of education and 
normal on-the-job work, chemical engi- 
neering seems to me to epitomize the 
application of these methods. We can- 
not, of course, expect chemical engineer- 
ing training to become so widespread 
that all young men can share it, but 
rather does it seem that one of the big 
jobs before us is to work whenever we 
properly can for courses of study and 
training which will teach these methods. 

For learning the “engineering” 
method has become increasingly im- 
portant. In business, in our commun- 
ities, in world affairs, the questions 
which we must face are more and more 
complex. Many business firms and 
many educators, are becoming more and 
more interested in finding out just how 
decisions are made. Many of these 
decisions are in the field of human rela- 
tions, where a strong training in what 
is called “the humanities” is highly 
desirable. 


Broader Academic Program 

It is natural for engineers to be con- 
cerned about more comprehensive aca- 
demic preparation. Our responsibilities 
have led many of us into management 
positions with far too little training in 
the humanities. In the early days, to be 
sure, there was a common complaint that 
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engineers were unable even to express 
themselves clearly in nontechnical lan- 
guage. The last two decades have seen a 
wide recognition of the problem among 
engineers and educators and the adoption 
of many plans to cope with it. But I 
doubt if our engineering schools and uni- 
versities have gone far enough yet. We, 
as engineers, concerned about the prepa- 
ration of those who follow us, certainly 
have the obligation to help educators in 
our own schools. But I would like to 
suggest that the effort not be confined 
exclusively to the engineering schools. 
I believe that in chemical engineering 
training we have refined to a high degree 
methods of problem solving and decision 
making which could be incorporated in 
liberal arts curricula. 

There is, however, another area in 
which practicing engineers can be of 
direct aid and influence. We should 
make every effort to help expose our 
younger engineering colleagues to the 
broader situations which their technical 
training has given them the means to 
handle. It is obviously impractical to 
expect a man whose professional career 
has been spent entirely in specialized 
fields of engineering immediately to cope 
with problems of a broader nature. Yet 
we know that his academic and pro- 
fessional background has qualified him 
to be effective with such problems and, 
indeed, may in time require him to be. 
It is up to us to help those having this 
ability to acquire the experience neces- 
sary to use that ability to the fullest 
advantage. 


Serving the Engineers 
of Tomorrow 

There is another side to this same 
coin. As professional engineers we will 
be doing society a great service by help- 
ing to expose younger business men who 
have academic training in the humanities 
to the problem-solving methods of the 
engineer. Such men will gain by learn- 
ing from experience the scientific means 
of effectively applying their general 
knowledge. 

Whether it is in the academic or the 
business field, however, probably the 
most effective thing engineers can do is 
to continue to demonstrate in fields for 
which they were not formally prepared 
the effectiveness of engineering training. 
Indeed, that is less and less a matter 
of personal choice. The order of the 
day in our society increasingly requires 
us to solve problems of widely varying 
nature. 


Literature Cited 
1. Drew, Thomas, Columbia Eng. Quarterly, 8, 
No. 3 (March, 1955). 


Based on poper being presented at A.I.Ch.E. 
Lake Placid meeting. 
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Northland Shopping 
Center: A city in itself, 
165 acres of modern 
shopping and architecture. 


Metropolitan and 
industrial, Detroit 
towers beside its 

famous river. 


Major meeting of the year takes place 
in the midst of Metropolitan Detroit. 


Leon R. Chrzan 


A: an Institute-Year draws to a 
close, highlight event is the Annual 
Meeting. Here chemical engineers from 
near and far mingle together, the most 
major of all programs is presented, and 
on the traditional-Tuesday evening, the 
gala banquet—high ceremony of the pro- 
fession—climaxes the year’s activities. 

This November (27-30) the forty- 
eighth annual meeting of the Institute 
will be held in Detroit. President 
Barnett F. Dodge will preside over a 
meeting that comes as near as any to 
promising “something for everybody”— 
including the wife. Strategically timed 
to include the Thanksgiving holiday (if 
you wish)—you can make your stay in 
metropolitan Detroit a well-rounded 
family venture. Taking place well be- 
fore Christmas, you can do your big-city 
shopping while there—even to the ex- 
tent of driving home a brand new car 
if such is your desire. 
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Ethyl Corp., Detroit, Mich. 


Take Home an idea or Two 
from Detroit's Industries— 

This city of 5,600 factories, creating 
over 4% of the U. S. total of values 
added by manufacturing, is the mass- 
production and industrial know-how 
capital of the world. Here is the head- 
quarters of the motor industry and some 
of the largest concentrations of steel, 
chemicals, drugs, business machines, 
foundry products, machine tools and 
electrical equipment. (You'll be par- 
ticularly interested in the newly born 
but rapidly growing “Chemical Valley” 
at nearby Sarnia, Ont. A must for all 
chemie¢al engineers. ) 

For a generation or more Detroit's 
assembly lines have been studied by the 
world as prime examples of the most 
advanced mass production techniques. 
Today, members will be able to observe 
the new production revolution—automa- 
tion. Rows of giant production tools 
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Heart of new Civic 
Center—the Veteran's 
Memorial. 


perform intricate machining and mate- 
rial handling operations, subject to the 
control of a handful of skilled workers 
at electronic control stations. If 
really want to see automation in 
you can quickly drive up to Pontiac 
where the latest in automation machin- 
ery will take a raw casting and convert 
it to a finished engine before your eyes. 

While Detroit 
America’s cars, and 80% of its 
and busses (you’re welcome at all the 
factories, and they 
it is by no means a one- 


you 
action 


nearly all 
trucks 


produces 


motor are really 
worth seeing), 
industry city. It has one of the world’s 
giant pharmaceutical industries in the 
Parke-Davis Co.; the largest 
business machine plants, Burroughs ; and 
salt mine of Interna- 


Here, 


one of 


even a fabulous 
tional Salt under its very streets. 
in the maze of industry that rears its 
head against the sky along the Detroit 
River, are major plants of Wyandotte 
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Chemical, Solvay, Pennsalt, and Mon- 
santo. Here too are the great steel mills, 


much, 
steel 


blast furnaces, shipyards, and 
much more. Over 10% of U. S. 
production comes here, and 75% of all 
plate glass, 80% of the rubber, 69% of 
upholstery leather is used by Detroit’s 
automotive industry alone. 

Endless array of factories, most of 
them ready and willing to show you 
through, and yet it is only the beginning. 
From these factories has come the drive 
and vision to create many spectacular 
sights you won’t forgive yourself if you 
miss. 


The Civic Center 


A major attraction of Detroit is the 
new Civic Center taking shape along 
the downtown river front. Detroiters 
are proud of their new Center and 
you'll see why when you visit it. A 
72 acre park and promenade fronting on 
the river is the setting, two of the main 
buildings are already up—the impres- 
sive Veteran’s Memorial Building, and 
the 20-story City-County Building. The 
Henry and Edsel Ford Memorial Audi- 
torium, future home of the Detroit 
Symphony, is nearing completion. 

One of the world’s largest office build- 
ings, the monumental General Motors 
Building, is the nerve center of the 
world-wide GM empire, and houses in 
its imposing lobby an immense pageant 
of the achievements in science and 
engineering of the various GM divi- 
sions. 

Perhaps more interesting than this 
great building itself is its location in 
the New Center district, three miles 
from downtown Detroit, where it joins 
the Fisher and New Center Buildings 
as the nucleus of the whole New Center 
development. Here is one of the endless 
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Live with historical America at 
Greenfield Village where no building or 
tool is a copy, except this replica of 
“the birthplace of American democracy.” 


changes that make Detroit such a dy- 
namic city to visit and study. 

The famous Ford Rotunda, at the 
gateway to the fabulous Rouge Plant 
of Ford, is the world’s greatest tourist 
hospitality center, playing host to more 
than 1,250,000 guests annually. 

World’s largest permanent industrial 


exhibit building, the unusual gear- 
shaped structure presents spectacular 
animated displays, sculptures, murals 


and dioramas projecting the future. In 
the Rouge Plant itself you can see some- 
thing so vast it is difficult to think of 
it simply as a plant for the manufacture 
of automobiles. The world’s greatest 
single industrial concentration, Rouge is 
1200 acres of factories, foundries, steel 
mills, a paper mill, a glass plant, power 
plants, coke ovens, ship docks and pri- 
vate railroad lines—all integrated into 
a single giant production unit! It is a 
city where 63,000 people work! 


Recreation, And The Inner Man 


The Annual Meeting will find Detroit 
at the height of the fall theater and en- 
tertainment season. And meeting date 
has been set so that you can come to 
Detroit on Thanksgiving Day and spend 
a long week end taking in the sights, 
enjoying all Detroit has to offer. 

Two “turkey-day” events will greet 
you at once. There is the annual Christ- 
mas parade of J. L. Hudson Co. Thurs- 
day morning, and at noon the Detroit 
Lions meet the Greenbay Packers in 
the traditional football match at Briggs 
Stadium. This will be a sell-out affair— 
get your tickets early. 

Stage plays at the Cass or Shubert- 
Lafayette, direct from New York, will 
be waiting for you, or Cinerama Holi- 
day, or any of the large number of 
films always available in a large city. 

Friday evening you'll probably want 
to hear the Detroit Symphony at 
Masonic Temple Auditorium, and don’t 
forget the Champion Red Wings hockey 
team playing on the Olympia ice. 

Perhaps the main attraction of a city 
like Detroit is the endless variety of 
satisfaction possible for the inner man. 
There will be no formal luncheons or 
dinners, except the Award Banquet of 
course, and you’H be free to sample all 
the fine cuisine Detroit has to offer, and 
that is a great deal. Don’t have to drive 
all over the state either, many of the 
best restaurants are within a few blocks 
of the hotels. For luncheon there are 
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the hotels—the Statler, Tuller, Shera- 
ton-Cadillac, Detroit-Leland, and Fort 
Shelby—and nearby restaurants such 
as Cliff Bell’s, Stouffers, Wonder Bar, 
Hund’s, Berman’s Chop House and 
many many high-quality but smaller res- 
taurants. For dinner and a floor show 
there’s the Terrace Room of the Statler, 
the London Chop House, the Wonder 
Bar’s Indian Room, Yeaman’s or the 
Elmwood Casino in nearby Windsor, 
Ont. 

If it’s more adventurous fare you like, 
you have a big choice in Detroit. Italian 
cooking at Mario’s, Roma Cafe, Para- 
diso, Topinka’s. Smorgasbord and 
Swedish cooking at the Stockholm. 
Cantonese at Victor Lim’s, the Oriental 
Gardens, the Gold Dragon. Hungarian 
at Kormendy’s, the Hungarian Village. 
Sea food at Al Green’s, Joe Muir’s, 
Hund’s, the Sea Food Grotto. And for 
the solid steaks and chops lover there 
is Berman’s Chop House, Carl’s Chop 
House, Joey’s Stables, and Red Kemp’s. 

These are only a few of the more 
centrally located restaurants, there are 
many more, all different, all worth a 
trip a lot farther than Detroit. 

Two big reasons for arriving early, 
two more that is, you’ve seen plenty 
already, are Greenfield Village and the 
gigantic Northland Shopping Center. 

History comes to life at Greenfield 
Village. The creation of Henry Ford, 
Greenfield Village is a “museum” of 
America. Here are not objects, but a 
collection of actual landmarks, actual 
buildings, where American history has 
been made. Here is restoration of the 
tools, machines, furniture, shops, streets 
and buildings of our ancestors. No re- 
plica or museum of “pieces” can recreate 
the past as Greenfield does. Your chil- 
dren will never have an opportunity like 
this, and neither will you. 

At the entrance to Greenfield itself 
is another museum, a more conventional 
one, the Henry Ford Museum, housing 
the world’s greatest collection of indus- 
trial Americana, every possible fore- 
runner of industry as we know it today. 
If for nothing else, the Henry Ford 
Museum is mandatory for its 170 horse- 
less carriages dating back to 1865. 

Northland Shopping Center is a must 
for the ladies, of course, it’s on their 
special program, but we think you'd 
better see it too. This is just a shopping 
center the way the Empire State Build- 
ing or the Pentagon are just buildings. 
Sometimes size adds something all its 
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posium that indicates in its very title 


In the Mirror 


vances in evaporators, and these can be 
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own that is more than just being bigger. 
That is Northland. A mile beyond the 
cfty, the 165 acre, 85 shop, $25 million 
center is a marvel of modern structure, 
of modern landscaping, and of modern 
efficiency. 


The Meeting 


It’s a pretty fabulous city, Detroit, but 
we hope you'll find time for the meet- 
ing! In fact, we’re pretty sure you will 
because it’s a pretty good meeting, too. 

First there’s the technical program— 
and a powerful program it is. Ted Car- 
ron, technical program chairman, has 
lined up an array of high-caliber papers 
on a broad scientific spectrum, broad 
enough to have some pretty vital stuff 
in it for everyone. 

3ut let’s not forget the Committee re- 
ports, the awards, the business sessions 
where the past and future of the Insti- 
tute are thrashed out, and the ever-im- 
portant man-to-man getting together 
that is the heart of every meeting, but 
particularly of the Annual Meeting. 

The Technical Program itself is one 
of the most inclusive the Institute has 
ever rounded up. There are seven for- 
mal symposia, plus many papers of more 
general interest, ranging from detailed 
studies of the variables in the oxygen 
uptake of bacteria, through reasons why 
the technical man should publish, to the 
breath-catching techniques involved in 
the making of man-made diamonds. 

Of the symposia, C. F. Bonilla’s on 
Liquid Metals is one in the spotlight. It 
is the atomic energy potential that has 
brought the present extreme interest in 
liquid metals, but the problem is not 
one of nuclear engineering alone, far 
from it, and Bonilla’s symposium at this 
meeting is going to take the slightly 
neglected angle of the non-nuclear as- 
pects of liquid metals in the chemical 
industry. In short we're going to hear 
about the chemical engineering of liquid 
metals not the nuclear engineering. 
They go hand in hand? Of course, but 
all the more reason we go into the 
chemical aspects at this time. Specific 
subjects will cover the thermal conduc- 
tivity of liquid metals, showing im- 
proved methods of calculating and pre- 
dicting this important factor that by- 
pass some of the present time consuming 
methods. More than one of the papers 
involves the vital subject of heat trans- 
fer in liquid metals, including sodium- 
potassium alloys and their advantages. 
Mass transfer is discussed and the 
“high temperature loop.” All in all this 
is one symposium no one will want to 
pass up. 

Still on the red-hot subject of nuclear 
engineering, but swinging to broader 
considerations, there will be a sym- 
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INSTITUTE AWARDS 


William H. Walker Award goes this year to 


Edgar L. Piret in recognition of his excel- 
lent publication record, especially his contribu- 
tions to knowledge 


in Chemical 
Progress about staged 


Engineering 


reactors and about the 
crushing of solid sub- 


stances. 
Professor of Chemi- 
cal Engineering at the 


University of Minne- 
sota, Piret received his 
B.Ch.E. degree from 
that university in 1932, 
a doctorate in Biologi- 
cal Chemistry and Bac- 
teriology from the Uni- 





versity of Lyon, France, 
in 1936, and his Ph.D. from Minnesota in 1937. 

A prolific investigator and publisher, Piret has 
contributed some forty papers and patents on 
continuous reactor theory and design, leaching, 
heat transfer, fermentations, high vacuum trans- 
fer operations, theory of crushing, and engineer- 
ing education. They have appeared in French, 
German, Finnish, and Dutch as well as English. 

He has done a great deal of educational 
work in Europe, lecturing at the Universities of 
Paris and Nancy in France, Liege in Belgium, 
and various institutions in Sweden, Holland, 
Germany, Switzerland and Finland. He holds 
the Palmes Academiques of France for his pio- 
neering work at Nancy where he initiated the 
chemical engineering courses. Other European 
honors include the Friedel medal of the Univer- 
sity of Paris, the Medaille of the University of 
Liege, the 1954 Bronze Medal of the Swedish 
Association of Engineers. 

Piret has served on both national and local 
A.1.Ch.E. committees as Chairman of the Twin 
City Section, Chairman of the Unit Operations 
Division, National 
A.1.Ch.E., member of the International Relations 
Committee of Engineers Joint Council, and mem- 
ber of the A.I.Ch.E. Publications Committee. 


Program Committee of 


Professional Progress Award, 1955, goes to 


Robert L. Pigford, Department of Chemical 
Engineering, University of Delaware, for lead- 
ership in the engineering science approach to 
the education of chemical and, 
the practice of chemi- 
teacher 


engineers, 


through example, in 
cal engineering. An 
investigator, 


inspiring and 


Pigford draws deeply upon 


This year’s INSTITUTE LECTURE 








basic science and mathematics, yet retains 
the ultimate engineering application 
view at all times. 
Pigford took his B.S. 
at Mississippi State Col- 
lege in 1938, his M.S. 
at University of Illinois 
in 1940, and his Ph.D. 
in chemical engineering 
at Illinois in 1942. After 


seven years as a chemi- 


in close 


cal engineer at Du 
Pont’s experimental sto- 


tion, he went to Uni- 


ts 


1947. 
University of California, has been a consultant 
for M. W. Kellogg Co., Ethyl Corporation, and 
U. S. Army Chemical Corps. 


versity of Delaware as 
chmn. of the dept. in 
In 1955 he was visiting professor at the 


An expert in unit operations, fluid mechanics, 
heat transfer, distillation, diffusion, and applied 
mathematics, Pigford’s publications include two 
books: Absorption and Extraction, McGraw-Hill 
Book Co. (With T. K. Sherwood); Applied Mathe- 
matics in Chemical Engineering, University of 
Delawore Press (with W. R. Marshall, Jr. 

Pigford has long been active in A.1.Ch.E., be- 
ing a chairman of the Unit Operations Division 
of the National Program Committee 


Junior Award for 1955 goes to 


William E. Ranz, associate 
engineering research, Pennsylvania State Uni- 


for his paper 


professor of 


versity, “Friction and Transfer 
Coefficients for Single 
Particles and Packed 
Beds,” 
neering Progress, 48, 

247 (1952). 
r) Taking his B.Ch.E. at 
¢ the University of Cin- 
1947, and 
(Chem. Eng.) 
University of 
1950, 
Ranz is on expert on 
is cerosols, sprays, heat 
and mass transfer, and 
A Fellow of the 
Science Foundation, and an active member of 


Chemical Engi- 


cinnati in 
his Ph.D 
at the 
Wisconsin in 


fluid mechanics. National 
the Institute, Ranz achieved his award for the 
best 
Institute publication by a younger member. 


paper in the last three yeors in an 


John B. Roberts, Research manager for chemical engineering at the engi- 
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neering research laboratory of Du Pont. 
field of computers and the application of mathematics to chemical engineer- 
ing, Roberts will speak on “Machine Computation in Chemical Engineering 


An outstanding expert in the 


—Its Progress and Potential.” 

With an A.B. (Physics) from Dartmouth in 1934, and an M.S 
Eng.) from M.1.T. in 1936, Roberts joined the Du Pont company in 1936 as 
a chemical engineer in the engineering department. He has been with the 


(Chem. 


company ever since, became a group supervisor at Jackson Laboratory, and 
was transferred to the Engineering Research Laboratory in 1948, appointed 
to his present position in 1953. 

In addition to his work in the field of computers, Roberts is an expert in 
fluid mechanics, process dynamics, and reactor design. 
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posium that indicates in its very title 
how far we have come already. “Ex- 
periences in Nuclear Engineering Edu- 
cation,”—papers covering what we have 
already experienced in a field barely out 
of swaddling clothes! We rather ex- 
pect this session is going to strike 
sparks. If nothing else the problem of 
integrated or separate education for 
nuclear engineering is sure to raise a 
remarkable hassle. What do you think? 
Does nuclear engineering call for a 
completely new and separate discipline, 
or is it simply a modification of present 
chemical engineering principles and 


should be taught as such? Come to this 
session and get into the debate. 

How much do we really know about 
biochemical engineering ? 


Here is an- 


— 
ae =e 





Ford Rotunda, amazing industrial exhibit hall 
and Gateway to fabulous Rouge plant. 


other “twilight” area to most chemical 
engineers, but its importance, while not 
as spectacular as nuclear energy, is cer- 
tainly as great. To many engineers the 
fields of fermentation, biological waste 
treatment, drug manufacturing, particu- 
larly the so-called wonder drugs, are 
wide open, waiting for study and tech- 
nological advancement. What do we 
really know about such matters as the 
activities of bacteria in waste disposal ? 
Here again, as the symposium under 
H. O. Halvorsen’s leadership will bring 
out, there is a question of proper edu- 
cation. This field is another relatively 
new area of chemical engineering 
progress, you may be in it yourself be- 
fore you know it. 


Page 38 





NNR CEE TT 7, 


In the Mirror 


At the Annual Meeting we remember 
it is a good idea to have a look at 
yourself every once in a while. We're 
going to do just that. With J. B. Phillips 
of McGill leading the way, the session 
on “Industry Looks at the Technical 
Society” is going to show us as industry 
sees us. We're going to analyze just 
why we exist. Should we? Do we do 
a job? Well, what does industry think, 
what do you think? Sure, you think 
we're doing a fine job (we hope you 
do anyway), and we think we've got 
real work to do for you, but just what 
is this job? Should industry encourage 
technical society membership? Well, 
should it? Why? G. L. Royer of 
Cyanamid is going to pose the question 
and answer it. He’s going to say indus- 
try should encourage joining the so- 
ciety, and he’s going to tell why. We 
wonder if you've thought of it quite the 
way he’s going to tell it. 

Then there’s the vital subject of pub- 
lication, and the technical society’s role 
in.it. Should you publish? Of course, 
what a silly question. Okay, why? You 
know? Well, we think you'll find out 
a lot of other reasons when you listen 
to the speakers in this symposium. 

Industry should encourage joining 
technical societies, companies have much 
to gain, but there is the other side of 
the coin. What do the societies have to 
offer? Are you making full use 'of your 
society? F. J. Van Antwerpen, A.I. 
Ch.E. secretary, is going to tell the sym- 
posium what he sees as the things the 
societies have to offer. This is your 
society, you'll want to know what it 
does for you, what you can gain within 
it. 


Home Front 


We've been following chemical engi- 
neering out into the less familiar re- 
gions where it’s been going so rapidly 
lately, and that’s as it should be, but 
a science doesn’t just go wide and out 
into new areas, it goes deep and close 
into the older spots, too. While you‘re 
out there hacking in the jungle that used 
to be the domain of the physicist and 
pure physical chemist, it’s a wise move 
to come home once in a while and find 
out what is going on where the jungle 
has gone but the foundation digging is 
getting deeper and deeper, stronger and 
stronger. 

Thorium is a vital subject, but so 
are pumps. Like an army, strategy is 
thrilling, but a well-designed mess-kit 
may win more battles in the long run. 
A well-designed centrifugal pump or 
evaporator may be the final answer to a 
lot of theorizing now. Detroit is going 
to hear all about the “home-front” ad- 
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vances in evaporators, and these can be 
pretty startling themselves, and about 
the highly heated problem of stand- 
ardization of pumps. It’s the centrifugal 
pump we're going to discuss in regard 
to standardization, but standardization 
has a way of bringing in a lot of other 
areas too. And where could you get the 
feel of standardization better than in 
Detroit—the very home of the standard 
part. 

The final formal symposium is on 
“Bubbles and Drops.” This is another 
“home-front” item. It’s neither new nor 
unfamiliar. But hold on! Are you sure? 
The chemical engineers have been at 
work and new research with advanced 
techniques is beginning to cast some 
real doubt on a lot we've taken for 
granted in this “familiar” field. Engi- 
neers are beginning to wonder about 
classical mathematical analyses of “sur- 
face viscosity,” “interfacial tension,” 
and “dynamic surface tension” as re- 
lated to drop volume measurements. In 
fact it may be very doubtful that the 
major portion of mass transfer between 
two liquid phases is effected by molecu- 
lar diffusion across the interface. And 
these are only a few of the points of 
doubt and change that have arisen in 
this “old”’ field. It looks like nothing is 
ever really old in chemical engineering. 


Come All 


Well, that’s a brief idea of what's go- 
ing to be happening at Detroit Novem- 
ber 27-30. It only scratches the sur- 
face. There’s more about Detroit than 
we could put into a book, and more 
about the technical program than any- 
one could imagine without being there 
while it’s going on. And don’t forget 
the general papers and discussions. 
There are plenty of those, including that 
intriguing story of man-made diamonds, 
and a practical idea on cheap, handy 
rupture disks. 

Of course there’s a really fine pro- 
gram for the ladies, if you can tear them 
away from all those shops in Detroit, 
for the children, too, so bring the family. 
As for you, the ever-present bonus of 
meeting your friends, of talking shop 
with your fellow engineers, of hearing 
all about the work of your society and 
its committees—some pretty good work 
is going on, too, and you may have 
ideas about this. 

All the details next month, but right 
now you better plan on coming to 
Detroit. And if you want to see that 
Detroit Lions-Greenbay Packer football 
game start reserving a seat now! Good 
idea to plan to arrive on Thanksgiving 
or a day before. The city has too much 
to offer, and when the technical pro- 
gram begins you're going to be mighty 
busy. 
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For some applications UNLY CHEMICAL CERAMICS eocte eo 


For only chemical ceramics will resist all 
acids, alkalies and all solvents (with the exceptions of 
fluorides and hot caustics). White chemical porce- 
lain, in particular, offers important processing advan- 
tages. In addition to its chemical inertness, white 
chemical porcelain is completely non-toxic and non- 
contaminating. Its smooth glazed surface makes clean- 
ing a matter of minutes. It can be fabricated in one- 
piece construction into vessels of practically any shape 
and in sizes from a thimble to a thousand gallon tank. 
Many items of equipment, such as pipe, valves, fittings, 
sinks, filters and storage vessels are standard items car- 
ried in stock and ready for immediate shipment. Other 
items can be fabricated on short notice. 


The United States Stoneware Company has been one 
of the world’s principal producers of chemical ceramics 
for more than ninety years. Continual research and im- 





proved manufacturing techniques give today’s chemical 
ceramics characteristics far superior to those of even a 
few years ago: better heat-shock resistance, higher 
mechanical strength, closer dimensional tolerances. 
Better take a fresh look at chemical ceramics. It may 
pay you well. Write today for Bulletin C-5, 


U PRODUCT OF 


STONEWARE 





PROCESS EQUIPMENT DIVISION 


Other Corrosion-Resistant materials manufactured and fabricated by U. S. Stomeware and its affiliated companies, 
include: TYGON Plastics, Duralon Resins, natural and synthetic rubber products, lead-lined equipment, adbesives 
and organic bonding agents, acid-brick and cements, and sintered metallic oxides. 
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@ Ruggles-Coles Stezm Tube Dryers have been supplied fabri- 
cated of aluminum, nickel, monel, inconel, stainless steels and 
other alloys to provide protection against corrosion and contam- 
ination. All fabrication is to code requirements. 


@ The continuous siphon discharge of condensate is independent 
of speed of rotation of the shell. (See “A’’) 

@ Automatic air vent for each tube eliminates loss of tube heating 
surface at the feed end of the dryer. (See “"B’’) 

@ These extra advantages of the Ruggles-Coles Dryer mean con- 
tinuous maximum output without operating attention and elab- 
orate control devices. 


Complete specifications upon request 
Bulletin 16-D-40 


Cutaway of Ruggles-Coles 
Steam Tube Dryer showing 
spiral feeder, air vents 
steam header and conden 


sate siphon 
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INDUSTRIAL NEWS 


CHEMICAL SALES SET 
ALL-TIME RECORD 


—MCA REPORTS BOOM 


First six months of 1955 show all- 
time record sales, steady prices, 
rising wages, employment, assets 
and earnings. 





ee | 


The chemical industry completed first 
six months of 1955 with sales of chem- 
ical and allied products totalling $11.5 
billion—an 18% increase over the first 
six months of 1954. 

Figures released by the Manufactur- 
ing Chemists Association also showed 
$2 billion sales for June, a 23% increase 
over June of 1954. 

Wages and employment kept pace 
with sales. Average weekly earnings for 
production workers in June reached 
$82.39, approximately 8% higher than 
the weekly average for all manufactur- 
ing, and higher than the $79.10 per week 
for last June. 

Chemical industry production worker 
employment at the end of June was 
546,000—about 5% above June of last 
year. Total employment in the industry 
at the end of the first six months was 
an estimated 810,000. 

Based on average earnings of 25 rep- 
resentative MCA member companies, 
net earnings for the first half averaged 
26% above earnings for the comparable 
period in 1954. 

Prices of chemicals held steady during 
the six month period. The Bureau of 
Labor Statistics Wholesale Price Index 
for June 1955 was 106.8, the same as the 
index report for June 1954. 

The chemical industry continued as 
the nation’s number three industrial tax- 
payer. Federal taxes paid during the 
first half of this year exceeded $735 
million, and this does not include state 
or local taxes. 

Chemical production also hit an all- 
time high in the first half of this year, 
with the latest index on chemicals and 
allied products (May 1955) 12.8% 
above the preceding May. 

One of America’s fastest growing 
industries, the chemical industry con- 
tinued its expansion during the first six 
months of 1955 with the Securities and 
Exchange Commission reporting plant 
investment for that period at $527 mil- 
lion. If plant expansion tops the billion 
dollar mark in 1955, it will mark the 
fifth consecutive year in which the 
chemical industry has invested at least 
one billion dollars in new and improved 
facilities. 

According to government sources, 


chemical industry assets now total $15.8 
billion. 0 


YORK, PENNSYLVANIA ° 240 Arch St. ° Main Office and Works 
New York + Toronto + Chicago * Hibbing + Houston + Salt Lake City + San Franciscc 
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“Hot Spots” In Your Process Heat? 
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Heat from Dowtherm® is transferred at a single temperature 


accurately controlled by pressure—rather than throughout 


St a 


ed a range. Temperatures thus remain uniform and accurate to 
- prevent “hot spots”’, yet adaptable to rapid change if required 


Operating as a vapor phase medium, Dowtherm provides 





higher temperatures with lower pressures—extending these 
advantages to 750°F. The unusual thermal stability of 


D O W T | E Pe M wr 9 hod it very practical and economical for 


. A Dowtherm installation in your process may more than 
transfers heat ata single temperature to repay you through increased eB and quality of pro 
P duction, plus savings in materials and maintenance. From 
prevent local overheating many years of experience with this unusual medium, Dow 

has compiled a vast amount of valuable application informa 
tion for vour use. Take advantage of this backlog of engineer 
ing information—write to THE DOW CHEMICAL COMPANY, 


Midland, Michigan, Dept. DO 729A -1. 


you can depend on DOW CHEMICALS 








Vol. 51, No. 9 Chemical Engineering Progress Page 41 





INDUSTRIAL NEWS 


URANIUM PRODUCTION 
EXPANSION 
Upped capacity for 


forces expansion at mills 
Colorado Plateau. 


uranium 
on 


lwo are underway 
the processing 

uranium-rich Colorado 
The first, at Monticello, 


CEP 1955) in the 


major expansions 
facilities 
Plateau. 
Utah, (See 


AEC’s mill 


uranium 


June, 


Grind leach building at AEC’s under-construc 
tion mill at Monticello 


Union Carbide’s Uravan mill, expansion 
plus full production now 


there, cost $2 million, modernize 
and expand the ore processing tacilities 
including a mill, 
alterations of the old plant 
lhe plant utilize the 


leach and one unit is designed 


new and extensive 


new will raw 
process, 
to eventually reprocess uranium-ricl 
tailings from vanadium operations cat 
ried on in the plant during World Wat: 
I] 
Che program is at 


mill 


rhis involves a large increase in present 


second expansion 


Union Carbide’s Uravan, Colo., 
milling capacity under the impetus of a 
new contract between Carbide and AEC 
Expansion here is expected to be ready 


by the fall of 1956 





The largest Thermofor catalytic crack- 
ing unit ever built will be part of 
Magnolia Petroleum’s planned $25 mil- 
program Rated at 


Chermofor unit 


lon expansion 


the 


28,000 barrels a dav. 


one Of Six construction 


Mag 


s only 


mayor 


projects at nolia's Beaumont lex. 


rennery 
While the major part of the 


additional hig! 


program 


Ss for octane gasoline 


facilities, equipment to process butanes 


and propanes for marketing as liquified 


petroleum gas and gasoline blending, 
will be included cj 
In the belief that expanded research 
will help initiate and contribute to a 
new cycle of growth in the cellulose 
Rayoniet will 


products industries, 


research laboratory at 


Work on the 


underway 


establish a new 
Whippany, N. 
sq.ft 


i 


32.01 1) 


laboratory 


Financing plans have been completed 
for the construction of a $12,250,000 
anhydrous ammonia plant, and other 
integrated facilities, in Puerto Rico by 
Gonzales Chemical Industries, Inc., Sar 
Juar 

was arranged through 
Mutual Life Insurance 
State Mutual Life As- 
surance Co., Worcester, Mass.; Bankers 
National Life Mont- 
clair, N. J.; The Colonial Life Insurance 
Co. of America, East Orange, N. J 
Development Bank for 


Financing 
Northwestern 


Co., Milwaukee; 


Insurance Co., 


Government 
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Puerto Rico; the Puerto Rico Industrial 


Development Company; and the Royal 


Bank of Canada 


Importance of this: It is the first time 


mainland insurance companies have fi 


nanced an industrial projec* sponsored 


Puerto Rican interest 


entirely by 
Design and constructior 


he Lummus Co., New York 


First plant of the first company to 
enter the aluminum production field 
in this country since 1946, was opene 
ills, Mont 


S65 millior prit 


} 


it Columbia |] 


capacity of 120 million pounds per year 
1956, 
is Jamaican bauxite 


by January 1, 

Raw material 
and the plant design is an adaptation o 
that used by the Pechiney Co., France's 


largest aluminum producer. 
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SILICONES BOOM 


New plant of Linde Air Products 
near completion at Long Reach, 
W. Va. 

With the market for silicones inc 
Linde Air 


of Union Carbide 


Company, 


Products 
sion and Car 
pects to be in production | 
$12 million plant at Long React 


by early tall 


Training of local productior 
has already started 
tion, office and laboratory 


ready in the plant 


Part of new silicone plant, tank 
farm in foreground 


Silicones 
rcraft, household 


‘ts, new plant w 


n Linde’s capacity 


ing demand 


~ 


Facilities to produce sulphur from a 
newly discovered underwater salt 
dome deposit in the Louisiana tidelands 
are being installed by Freeport Sulphu 


Company 


The deposit, k1 
located about 

New Orleans 

water, and withi: 


Gulf, separated only 


Prospecting operat 


were begun there early 
drilling has progresse 
where a decision 
install facilities to mine 

the first of Freeport Ss sulpl 


under 


ties which is entirely 
A $25 million chemical fertilizer plant 
will be built in Korea by McGraw- 
Hydrocarbon, Inc., a joint ve: 


F. H. McGraw nv, and Hy 


drocarbon I 


ture ot 


Research, . ‘inanced Dy 
Administration 
the new plant will produce 85,000 tons 


Kore a's 


the Foreign Operations 


annually—nearly one-third of 


present needs 


September, 1955 











AMMONIA PRODUCTION AT GRACE CHEMICAL 


soos WER THE 70P™ 


with exclusive FW Sequence 






Guaranteed 
Capacity 
250 T/o 














» ne ap. wegeinrenp conn 
WN a2 
‘ “peteaaase’ Se 





DEC. JAN. 





a" 
The above curve shows average monthly output which the FW sequence for ammonia synthesis can 
of liquid anhydrous ammonia at the new Grace be put on stream and raised to full production 
Chemical Company plant in Memphis, Tenn. capacity, and proves the efficient functioning of 
From “on stream” to full capacity production, all elements of the system—Texaco partial oxida- 
on the basis of monthly averages, was achieved tion, FW liquid nitrogen wash and Casale ammo- 
within 3% months—a short period of time for a nia synthesis. 
completely new plant. On a daily basis, full produc- For complete information on this Grace plant 
tion was actually exceeded within 30 days from installation, send for the Mar.-April 1955 issue of 
start-up. And the average monthly production, 90 “Heat Engineering.” Foster Wheeler Corporation, 
days later, was well above the rated plant capacity. 165 Broadway, New York 6, N. Y. 


This demonstrates the ease and rapidity with 


FOSTER W WHEELER 


NEW YORK +« LONDON @¢ PARIS « ST CATHARINES, ONT. 
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MILITARY VERSUS INDUSTRIAL MANPOWER 


—NEW LAW MAKES CHANGES 


New military manpower legisla- 
tion affects scientific and techno- 
logical personnel directly, out- 
lines what companies can expect 
in the way of military demands 
on their men. 


Eisenhower 


2 S © 
JUD, a 


President 
PL 


amendments to existing military man- 


On August 9, 
signed into law series of 
power legislation that will have great 
effect on all engineers and companies 
employing them. In effect, it may be the 
answer to the problem of conflicting in- 
terests between military and industrial 
calls on the young scientist and engineer. 
In the eyes of Engineer’s Joint Council, 
proper administration of the new law 
will provide a fair and reasonable solu- 
tion to the difficult situation. 

Briefly, the amended law now pro- 
vides authority for a special 3-6 months 
military program for critical 
personnel instead of the normal 2-year 
stint. Secondly, a system of screening is 
authorized from the “Ready Reserve” 
to the “Stand-By Reserve” in order to 
insure that the economy, in case of full 
or partial will not be 
stripped immediately of vital personnel. 
rhirdly, there is a provision for super- 
vision of the training obligation of criti- 
cal personnel in the Stand-By Reserves. 
Fourthly, an early release program is 
in the law which may include a sub- 
stantial number of specialized personnel 
now on active duty. And finally, there 
is a realistic solution to the perennial 


service 


mobilization, 


ROTC problem of trying to match pro- 
gram size to current active force needs. 

Exactly how it will work depends on 
subsequent administrative 
that will be set up under the law. But 
in general, if a man is subject to being 


regulations 


drafted, and his company feels he is a 
critical man, he must apply for the spe- 
cial program. To determine criticalness, 
Washington has two lists of critical oc- 
cupations in critical industries: The 
“Current list,” and the “Mobilization 
list.” For a man to be eligible for the 
six month training program he must be 
in a critical occupation on the Current 
critical list. (For example, at the pres- 
ent the petroleum industry, 
except for research, is not on the Cur- 
rent critical list! Therefore a chemical 
engineer engaged in production work in 
the petroleum industry would not be 
eligible. ) 

As for the Ready Reserve and Stand- 
By Reserve, the situation is this. Any- 
one who has taken the shorter program 
is subject to the ready reserve for a 
period of 8 years, with various means 
of shortening this time. The difference 
between the two reserves is inhetent in 
the names and involves, primarily, a 
difference in training activity and speed 
of recall in emergency. For 
someone of critical nature, a transfer 
from the Ready to the Stand-By in- 
volves at least being on the critical 
Mobilization list, a much more extensive 
list. 

These, of course, are only general 
Actual 


writing, 


case ol 


indications of how it will work. 








24 
Brig. Gen. Carlton S. Dargusch is the new 
Assistont Director for Manpower, Office of De- 
fense Mobilization. It 
is Dargusch who will 
be responsible for ad- 
ministering the new 
manpower 
oping measures, 
regulations for insuring 
moximum ond proper 
use of the nation’s 
manpower. 

A man of long ex- 
perience, and close 
knowledge of engineer- 
ing manpower needs, 
Dargusch helped pre- 

pare plans for the operation of Selective Service 
during World War Il, served as Deputy Director 
under Maj. Gen. Hershey from 1940-47. Dar- 
gusch has also been a consultant to the Director 
of Selective Service, the Director of the Office 
of Defense Mobilization, and recently served as 
a consultant to the Engineering Manpower Com- 
mission of Engineer's Joint Council. 
In civilian life, Dargusch is an attorney. 


Frets cance atte te See ES | 


laws, devel- 
rules, 


machinery awaits establishment of rules 
and regulations under the law. Since it 
will require some time before this ad- 
ministrative framework estab- 
lished, there will be a transition period. 
During this time, any company having 
specialized personnel whose induction is 
impending should, after exhausting all 
local and state remedies, request a re- 
view of the case by National Head- 
quarters of Selective Service. 


can be 


In essence, and awaiting administra- 
tive implementation, the new law is a 
workable, fair method of protecting the 
country from shortages of highly-trained 
personnel, critical to the economy, both 
in times of peace and national emer- 
gency. 





PFAUDLER MEETS USERS 


—EQUIPMENT COMPANY HOLDS 
INVITATION SESSION 


Pfaudier has been conducting its 
seminars on corrosion-resisting 
process equipment at three- to 
four-month intervals since 1953, 
response of June engineer-guests 
enthusiastic. 


Designed to provide intense, informal 
meetings the latest information 
on the tough problem of corrosion re- 
sistant equipment could be 
thrashed out, Pfaudler’s June seminar 
again brought together the company’s 
invited cross-section of 
in number. 

company feels it has 
not only in increased 
“talk-it-out” 


where 


pre cess 


experts and ar 


n 
its customers, 35 
the 
benefited greatly, 
the chance to 
with customers, but by learning as much 


To date 
know-how, 
as possible about what its customers 


need, what they would like, what they 


expect. Perhaps most important is the 
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information which enables Pfaudler to 
build better, more needed equipment. 

These are not one-way 
Pfaudler learns from its guests, guests 
learn from Pfaudler, and guests learn 
from other guests. 

Formally, 
consisted of Pfaudler experts 
senting detailed aspects of the 
rosion resistant equipment picture. At 
the June session, staff members dis 


sessions’ 


seminar 
pre- 
cor- 


the three-day 


cussed the technology of glassed steel, 


Chemical Engineering Progress 


design 
equip- 


glass- 


corrosion resistance of glass, 
fundamentals of 
ment, applications of 
lined chemical 
operations, the engineering 


properties of glass itself, various aspects 


glassed steel 
speci fic 
equipment in process 


some of 


of corrosion-resistant metals, and many 
other subjects of corrosion resistance. 

3ut it is the informal discussion, the 
give-and-take of the sessions, that pro 
vides one of the basic advantages. 

Pfaudler wants to know all the prac- 
tical aspects of the problems of corro- 
sion in process equipment. At the same 
time, it wants its customers to be aware 
of the fabrication problems, techniques, 
and theories. End result: The arrival 
at mutually beneficial solutions of the 
corrosion problems. 

The company looks on its seminars 
as major items in its program of ad- 
vancement, keeps the invitation list short 
enough for informality. Corrosion-re- 
sistant equipment is a fast changing 
field. In the last decade a virtual revo- 

(Continued on page 46) 
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In earnings from higher octane ratings, many 
refiners write off the cost of the Ljungstrom 
installation in less than two years. This time is cut 
to nine months and even less, when the other 
tjungstrom advantages are taken into account — 
saves up to 20% in fuel costs .. . permits more 
economical furnace design, with no need for 
convection surfaces ... burns many fuels you used to 
throw away... results in consistently higher 
through-put . . . and minimizes slag. 

For more complete details on what the 
Ljungstrom Air Preheater can do for you ... for an 
analysis of the heat recovery benefits obtainable in 
fuel burning equipment — call or write 
The Air Preheater Corporation. 


| The Liungstrom operates on the continuous 
~. regenerative counterflow principle. 
c a7 The heat transfer surfaces in the rotor 
aw act as heat accumulators. As the 


YJ 4 ) rotor revolves, the heat is transfered 
r . / from the waste gases to the incoming 


cold air. 














high 
quality 
product 


Ljungstrom® Air Preheater 


With waste heat recovered and 
returned to the furnace in 
combustion air, the most modern 
heat-transfer systems can be 
operated at peak efficiency. 

That’s why you boost product 
quality with the Ljungstrom Air 
Preheater. It’s heat-recovery 
efficiency makes possible advanced 
furnace designs that assure 
remarkably close control of 
processing. And finer control means 
a more uniform product ... with 
average ratings as much as 2 
octane numbers higher. One still’s 
added income just from higher 


product quality is $58,000 annually. 


* 60 East 42nd Street, New York 17, N. Y. 
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Sier-Bath SCREW PUMP 


handling rubber adhesive with 


VISCOSITY OF 1,500,000 SSU! 


@ This installation at Technical Tape Corp., Bronx, N. Y., demonstrates the extreme range 
and heavy duty service of Sier-Bath Screw Pumps. The pump discharges 2 gpm. against 
100 psi and has operated satisfactorily for over 4 years. Pump is an external gear and 
bearing bracket type, coupled to 5 hp., 90 rpm. motor. 


Sier-Bath screw PpuMPS 


External Gear and Bearing Bracket Type for 
non-lubricating liquids and semi-liquids 


, 
| =i 


Internal Gear and Bearing Type for lubricat- 
ing liquids and semi-liquids 


. hammering or vibration .. . 


ier-Bath Screw Pumps maintain 

high volumetric efficiency because 
“Dual-Controlled” precision rotor 
design prevents rotor-to-rotor or 
rotor-to-casing contact—provides a 
continuous flow without pulsation, 
without 
Strains, misalignment and wear on 
rotors, shafts, bearings and gears. 


Result: Dependable, uninterrupted 
pumping service—less downtime— 
less maintenance—easier servicing— 
longer pump life—lower overall 
pumping costs. 


Capacities from 1 to 1,000 gpm.,; vis- 
cosities from 32 SSU to 1,000,000 
SSU ; discharge to 1,000 psi. for vis- 
cous liquids, 200 psi. for water and 
light oils. Horizontal or vertical con- 
struction. Corrosion resistant alloys, 
special bodies, stuffing boxes and 
bearings for special needs. Call your 
Sier-Bath representative or write Sier- 
Bath Gear & Pump Co., Inc., 9272 
Hudson Blvd., North Bergen, N. J. 


Sier-Bath ROTARY PUMPS 


“taps 


Screw Pumps 


Mirs. of Precision Gears, Rotary Pumps, Flexible Gear Couplings 


4G 


Gearex® Pumps Hydrex® Pumps 


Member A.6. M.A. 
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“SYNTHETIC”? RACE ON 


—NATURAL “SYNTHETIC” RUBBER 


Race for commercial production 
of newly-developed “synthetic” 
natural rubber is on between 
major rubber-chemical com- 
panies. 


Che 

rubber out of 
the research pot onto the path toward 
commercial production. Both 


Goodrich-Gulf Chemical 


long struggle to duplicate natural 


synthetically is bubbling 
Firestone 
and claim to 


have the answer, are in, 01 into 


roing 
pilot plant production 
Since all 
ficient to natural rubber 
truck 
has long been sought 
a product 
rubber 


synthetics to date are de- 
in such demand 
ing uses as tires, duplication of 
natural 

Firestone 
essentially the 
has had it in pilot plant 
half 


miles of 


rubber 
claims to have 
same as natural 
production for 
More than 


tests have 


some two and 
half a 
been conducted, 
results. 


Goodrich-Gulf 


years. 
million tire 


with claimed excellent 


goes step farther, 
tree 
molecule Truck 
with Goodrich’s product are 


fleet operation 


claims to have produced the true 


rubber synthetically. 
tires mace 
said to be in satisfactory 
already 

planned 
will 


Manufacturing facilities are 
by Goodrich-Gulf, and a pilot plant 
be located in Northern Ohio 

Both 
thetic” 
rather than with present 


companies see the new “syn 
with natural 


svnthetic rub 


competing rubber 


ber Ss 


Now underway is Koppers Company’s 
new 43,000 sq. ft. development labora- 
Kobuta, Pa Completion 
pected in early 1956 


1s eX 


tory at 





PFAUDLER SEMINAR 


44) 


(Continued from page 


lution has taken place in the development 
of corrosion resistant 
plastics, cladding techniques, 
lining. Pfaudler’s specialty is the latter 
and progress has been so rapid that 
now a matter ol! 
But Pfaudlet 
corrosion r 


metals, alloys 


and glass 


glass lining is every 


day consideration. 
cerned with all 
sistant equipment, 
practical details, the 


is CO! 
types of 
and for learning 
the possible 
quently-held seminar has proven 
right 


Cr ympromise 1s 


answet 
always necessa 
What better way 
than t 


customer sit 


ry il 
fabricating equipment. 
to have the least 
fabricator 
talk it 


and needs ? 


compromise 
and the 
over, 


have the 
each 


down and aware of 


thers problems 
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Another Reason So Many People 
Insist On B&W Pressure Tubing 





TALK ABOUT TOLERANCES!! 


In oil fields, refineries, chemical 
plants—wherever heat transfer is 
important—you'll find Griscom- 
Russell heat exchangers on the 
job. The Griscom-Russell Com- 
pany uses B&W Pressure Tubing 
to help build its reputation for 
efficient equipment. There’s no 
jamming or tube distortion when 
threading B&W tubing through 
tube sheets and baffle plates. This 
preoccupation with close toler- 
ances—a workaday rule at both 
B&W and Griscom-Russell—as- 


Vol. 51, No. 9 


sures closer control, greater effici- 
ency in many heat transfer opera- 
tions. In addition, B&W Pressure 
Tubing is famous for uniform 
ductility, tight joints, ease of roll- 
ing in, and low installation cost 
in any heat exchanger or con- 
denser application. 

For the complete story of how 
B&W Pressure Tubing can im- 
prove your operation, why not 
call in Mr. Tubes, your link to 
B&W. Or write today for Bulletin 
TB-329. CEP. 
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THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


Beover Falls, Po and Milwovkee, Wis Seamless Tubing 
Welded Stamntess Stee! Tubing 
Alhance, Ohio Welded Carbon Steel Tubing 
Milwovkee Wis Seamless Welding Fittings 


TA-5022(P) 
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INDUSTRY BACKS A.I.Ch.E. - 
SPONSORED RESEARCH 


—INDUSTRIAL FIRMS 
FINANCE WORK 


Backed by the interest and funds 
of 39 leading process industry 
companies, A.I.Ch.E.’s Research 
Committee is conducting a thor- 
ough and basic research program 
into the efficiencies of fraction- 
ating towers at three schools of 
engineering. 


Fundamental research problems, too 
comprehensive, too large, and too ex- 
pensive to be undertaken by any one 
company, anc yet of prime industrial 
significance, is the field A.I. 
Ch.E.’s Committee feels it 
can perform its most valuable service. 

In its first project, the Committee 
the field of fundamental deter- 
mination of the efficiencies of fraction- 
ating columns. Thirty-nine companies, 
including some of the largest in the 
industry, consider the problem impor- 
tant enough to underwrite to the amount 
of $80,000 dollars a year for the three 
years already completed, $100,000 for 
the coming fourth vear. 

In November the 
make its annual report to sponsors at 
a meeting at North Carolina State 
the results of the coordinated 


where 


Research 


che se 


Committee will 


Here 


work being done under the Committee's 
supervision at North State, 
University of Michigan, and University 
of Delaware, and plans for future work, 
will be given to the sponsors. As the 
Committee's annual report, now being 
prepared at national A.I.Ch.E. head- 
will show, has 


Carolina 


quarters, been 


impressive, future ambitious. 


progress 


Only the Beginning 
the 


efficiencies is 


Impressive as it is, 
into distillation 
only the start. Already the Committee 


present re 


search 


is investigating new problems, new areas 
of useful research. 

The New 
considering what projects can be done, 
the Industrial Data Subcommittee is in- 


Projects Subcommittee is 


vestigating what is already available to 
determine what projects would be really 
useful. 

Che 


consider the 


Technical Subcommittee must 
schools best qualified to 
the Committee 

In all cases, 


as in the present one, schools are chosen 


undertake any research 


might decide to sponsor. 
for outstanding qualifications in the field 
under study. 

The present investigation into distilla- 
tion, attracting as it has the financial 
support and high interest of 39 leading 


Large distillation research unit at University 
of Delaware. 


process firms, epitomizes the course of 
work ] 


Basic research 
industrial 


the Committee's 


into areas of need, with the 
empirical work left to each sponsoring 
company to perform in accordance with 
its own needs. The Committee’s goal is 
to supply the data which cannot be prac 
tically obtained by any single company 
That the method is working, 
at least to the companies w 
funds 


1S clear, 


ho back it 


with their 





THREE-IN-ONE 


Alert Western New York Section 
has come up with a meeting idea 
designed to get the most from 
one evening's get-together. 


New 


round- 


one meeting, Western 
different 
each 


Taking 
York planned 
table 
a leader of discussion 
field, divided the 
into six groups. Then, to give everyone 


Six 
discussion groups, with 
expert in the 
attending members 
a chance to get into the act, each discus- 
held This way, 
every member present could take part in 
all in one eve- 


sion was three times. 
three different sessions, 
ning 
could be heard, 
to the point. 


small, everybody 


informal and 


were 


talk 


Groups 
Was 


Engineers and Management 


Charging his groups to state the pros 
and cons of engineers as potential man- 
agers, J. A this 
result: Engineers rate high on techni- 
cal knowledge, logic, practicality, imagi- 
nation, independence; not 
human delegation of 


Bergantz, Becco, got 


sO good on 


relations, work, 
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Intormality, everybody in the discussion, are 
keynotes of Western New York’s three-in-one 
night roundtable session. 


seeing the larger picture, quick judg 
ment and decision-making. Prescrip 
tion: Get out and get into community 
work, develop expression, 
come out of the technical shell and mix, 
read outside the field, take courses in 
public speaking, writing, if necessary. 

Closely connected session was L. D 
Greenberg’s (Du Pont) on “Evaluat- 
ing Personnel.” Basic conclusion: It’s 
still the intangibles in human relations 
that stump the Everyone 
agreed it was 


powers of 


engineer. 


necessary to eV aluate 
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personnel how to gt 
about it caused Final conclu- 
sions maintained that major considera- 
drive, 


regularly, but 


debate. 


tions were: physical (initiative, 
health), mental 
competence, organizational ability, etc. ) 
relationship skills (ability to lead and 


(judgment, tec! 


communication ina mofrat 


coopt rate 
ntegrity 
Automatic 

‘hat ubiquitous jack-in-the-box, au- 
tomation, popped up again in the discus- 
sion led by Joseph Hildyard, Hooker. 
It was pointed out that partial automa 
instrumentation, has long been 
plants. But 


tion, i.e., 
widely used in chemical 
automation in the sense of complete and 
continuous automatic contro! of all 
operations, say as in a guided missile, is 
not expected to find large scale applica- 
tion in the chemical industry. 

In the chemical industry the problem 
of uncontrollable and unpredictable side 
effects, including corrosion, tend to limit 
the application of automatior 

The hazardous nature of the chemical 
industry requires that safety be built 
into a process from the ground up, the 
discussion on designing safety into 
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DISTILLATION RESEARCH SPONSORS 


Allied Chemical & Dye Corp. 
American Cyanamid Co. 

C. F. Braun and Co. 

Celanese Corp. of America 

Cities Service Research & Development Co. 
Columbia-Southern Chemical Corp. 
Dow Chemical Co. 

E. 1. du Pont de Nemours and Co. 
Eastman Kodak Co. 

Ethyl Corp. 

Fluor Corp., Ltd. 

Foster Wheeler Corp. 
Fractionation Research, Inc 

Gulf Oil Corp. 

Hercules Powder Co., Inc. 
Hydrocarbon Research, Inc. 

The M. W. Kellogg Co. 

Arthur D. Little, Inc. 

Lummus Co 

Monsanto Chemical Co. 

Newport Industries, Inc. 

C. W. Nofsinger Co 

Ohio Oil Co. 

Phillips Petroleum Co. 

J. F. Pritchard and Co 

Pure Oil Co. 

Sharples Chemicals, Inc. 

Shell Development Co. 

Sinclair Research Laboratories, Inc 
Socony Vacuum Oil Co., Inc. 
Standard Oil Co. of Indiana 
Standard Oil Development Co 
Sun Oil Co. 

The Texas Co. 

Tidewater Associated Oil Co., Inc. 
Union Carbide & Carbon Corp. 
Universal Oil Products Co. 

Vulcan Copper & Supply Co 
Wyandotte Chemical Corp 





chemical plants led by C. M. Olson, 
Oldbury, agreed. 
Maintenance accounts for 
ing share of production costs in chemi- 
according to the 
Goeschel, Stauffer: 


maintenance effi- 


an increas- 
cal plants. Reason, 
roundtable of A. L. 
Lack of attention to 
ciency and planning. 

The final roundtable talk-session, on 
“Quick Investment Estimates,” was led 
by J. W. Faassen, Du Pont. Quick 
estimates have little to do with time 
involved, are defined as those estimates 
needed detailed design of con- 
struction work is undertaken, resulting 
in a figure not expected to have more 
than 10% error at best. Cj 


before 


accuracy 


Long held back by short supply, de- 
velopment of applications for Butvar 
specialty resins can go ahead now that 
Shawinigan Corp.’s facilities 
at Springfield, Mass., are ready to go on 
stream with expanded production capac 
ity. 
The 


rosion 


Resin’s 


resins, used as adhesives, 


inhibiting 


cor- 
wash primers for 
metals, can coatings, and other 
specialty applications, have been in short 
some time. O 


many 


supply for 
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PROCESS EQUIPMENT 
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SlOosee 
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Distillation units of all types, ab- 
sorbers, condensers, extractors, 
evaporators, heat exchangers, 
scrubbers, towers, tanks, process 
piping, bubble trays and caps, 
packless expansion joints, etc.... 


this is the kind Of process equip- 
ment which wé@ are well-staffed to 
design and fabricate. Our engi- 
neers are familiar with the many 
processing problems confronting 
the equipment designer, Our shop 
has fabricated such equipment for 
many years, working with Gil the 
commercially available metal& 


BADGER MANUFACTURING ComPAnY >) 


230 BENT STREET, CAMBRIDGE 41, MASS.,60 EAST 42nd STREET, NEW YORE 17, N. Y. 
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' | COST ESTIMATION 
AT NEW YORK 


NEW YORK ALL-DAY MEETING TO 
BE HELD OCTOBER 20TH, HOTEL 
STATLER 


New, techniques in cost estimation, 
chemical treatment of petroleum fuels 
and unit operations will be presented at 
the 1955 All-Day Symposium of the 
New York Section. The meeting will be 
held on Thursday, October 20, at the 
Hotel Statler in New York City 

Subjects and speakers tor separate 


Symposia are 


Cost Estimation (Tentative Program) 


1. Cost Estimating and Decision Making 
Speaker: L. R. Steffens, Socony Mobil Oil Co., 
New York. 

Linear Programming for the American Man- 

ganese Problem 

Speaker: O. Von Morgenstern, Princeton 

University, Princeton, New Jersey 

G-32 Comparison of Alternatives by Capitalized 
Cost 
for greater | Speaker: F. C. Jelen, Allied Chemical & Dye 
efficiency in Corp., Solvay Process Div., Syracuse, N. Y 
. Preparation of Operating Cost Estimates 
Solvent Recovery Speaker: E. R. Sweet, Singmaster & Breyer 
Gas Masks | a York. se , 
* : i ‘ ncertainties o ost Estimates 

pace al Speaker: W. L. Gore, E. |. du Pont de 

. ‘ : Nemours & Co., Wilmington, Del 

Adsorption Fractionation . Economics and Research Programming 

Selective Adsorption Speakers: B. H. Rosen, Cities Research & 

Chromotagraphic Development Co., New York. 

Separation A. L. Regnier, Petroleum Chemicals Inc., 

New York. 

The Exclusion Chart 

Specker: H. W. Zabel, Roger Williams Tech- 

nical & Economic Services Inc., New York 














(Continued on page 52) 








OPERATIONS RESEARCH 


.--Girdler's highly adsorbent —WASTE DISPOSAL 


Annual Technical Meeting (the 


G-32 activated ca rbon Tenth) of the South Texas Section 


will hold forth at the Hotel Gal- 
vez, Galveston, Tex., Oct. 14. 


Led by symposia on operations research 
and air and stream pollution, the South 


G-32 is a highly dense and hard material, of a cocoanut shell 
base. High density and high adsorbing capacity make it an Texas Section’s Annual Technical 


Meeting is expected to attract over 500 


extremely efficient material in recovery, purification, and - a oe Soe 
. . . ° . 7 delegates. ndustrial exhibits wi r 

other uses. This activated carbon is available in a wide range ahi. Seis ab ates toutes cael 

of grades and sizes to meet the specific requirements of products. 

ae In addition to the two symposia men 

your applications. tioned, their will be a general sessior 


and a student session 


Try G-32—judge its outstanding properties for yourself. 
+ . ‘ F General Session 
Samples are available on request. Write Girdler or call the a 
: : Presiding: Edward Layman 
nearest Girdler office today. Diamond Alkali Company, Pasadena, Texas 


1. “Condensation of Vapors Inside Tubes” 
Oren K. Crosser, The Rice Institute, Houston, 
Texas 


2. “Fuel Requirements of Tomorrow's Engines 
Cou OW D. R. Diggs, E. |. duPont de Nemours and 
o Company, Wilmington, Delaware 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 3. “Chemical Treatment of Natural Fibers’ 
LOUISVILLE 1, KENTUCKY C. H. Fisher, Southern Utilization Research 
GAS PROCESSES DIVISION: New York, San Francisco —, er the United > ence: sega 
VOTATOR DIVISION: New York « Atlanta * Chicago * San Francisco of Agriculture, New Orleans, Louisiana 


in Canada: Girdler Corporation of Canada Limited, Toronto (Continued on page 52) 
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POWELL VALVES...THE COMPLETE QUALITY LINE...POWELL VALVES 


FIG. 2342 —Flanged End Bolted Cap Swing 
Check Valve for 150 Pounds W.P. 


POWELL 
CORROSION 
RESISTANT 


FIG. 2495—Double Disc Flanged End 
0.S.& Y. Gate Valve for 150 Pounds W.P. 


COMPLETE QUALITY LINE 


E 


- POWELL VALVES ...TH 


4 
xr 
m 
0 
fe) 
S 
7 
r 
m 
“ 
m 
12) 
G 
> 
c 
4 
< 
c 
Zz 
m 
7 
co] 
: 
ul 
id 
a 
< 
- 
< 
m 
" 
4 
aa 
m 
0 
ie) 
3s 
7 
r 
m 
+ 
m 
12) 
Cc 
> 
a 
a 
< 
c 
Zz 
m 


FIG. 2475 —Stainless Steel 0.S.& Y. FIG. 3003SS— High Pressure Service Alloy 
Globe Valve for 150 Pounds W.P. Stee! Gate Valve for 300 Pounds W.S.P 


--»» THE COMPLETE QUALITY LINE... 


POWELL VALVES...THE COMPLETE QUALITY LINE... OWELL VALVES 


Powell can supply exactly the corrosion resistant valves you If no distributor is near you, we'll be pleased to tell you 
need...in a WIDE VARIETY of metal and alloys and all about our complete line, and help solve any flow control 
designs. You can be certain that every Powell Valve will problem you may have. Write... 

give you dependable flow control. 

Shown above are a few Powell Corrosion Resistant Valves. The Wm. Powell Company, 109" 
Investigate these .. . and the complete Powell line of quality Cincinnati 22, Ohio y Pa’ 
valves that have a proven record of long, dependable service. 
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The name to remember whea your problem 


is to start the charge stock and to keep it and its fractions moving 
without interruption on their guided tour through your process unit. 


PACIFIC PROCESS PUMPS INSURE MORE SERVICE FOR 
YOU AND LESS SERVICING BY YOU 


because 


Design proportions are not limited to “just enough’ 

Extra heavy metal sections, identical bolting for glands and seal 
plates are combined with selected materials of construction 

to provide that “extra margin” needed to extend use life 

in corrosive-erosive services. 


Guided inlet flow reduces prerotation and friction losses 
... insures minimum required NPSH. 


They are balanced —dynamically—radially —axially — eliminates — 
vibration that would cause damage to rings... bushings... 

bearings ... packing or mechanical shaft seals... excessive radial 

and thrust loads on bearings. 

Increases —availability for profitable operation. 

Decreases —down time for maintenance. 


Positive lubrication of bearings—oil rings pump oil up into 
bearing cap from where it must flow through—not around 

—the bearings back into the oil reservoir—contributes to trouble 
free operation ... longer bearing life ...low maintenance. 


Labyrinth seal in each bearing cap...no contact between 
shaft and seal...keeps oil in and dirt out of bearings— 
prevents contamination of lube oil—contributes to trouble free 
operation—low maintenance. 





Write for 
BULLETIN 
for details. 


Custom Designed, Engineered and Manufactured by: 
PACIFIC PUMPS inc. 


One of the Dresser Industries 
HUNTINGTON PARK, 


Offices in all Principal Cities 


CALIFORNIA 
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NEW YORK 
(Continued from page 50) 


Chemical Treatment of Petroleum Fuels 
(Tentative Program) 


1. Chemical Treatment of Gasoline and Gaso- 
line Hydrocarbons 
Speaker: H. Walker, Shell Oil Co., New York. 
Chemical Treatment of Petroleum Fuels 
Hegvier than Gasoline 
Speaker: W. W. Scheumann, Cities Service 
Research & Development Co., New York. 
Naphtha Upgrading Under Hydrogen Pres- 
sure 
Speaker: M. Sittig, Ethyl Corporation, New 
York. 
Hydrogen Treatment of Crude Oil and Petro- 
leum Fuels Heavier than Gasoline 
Speoker: J. McAfee, Gulf Oil Corp., Pitts- 
burgh, Pa. 





TEXAS 


(Continued from page 50) 


4. “Using the Epoxy Resin’ 
C. V. Wittenwyler, Shell Chemical Company, 
Union, New Jersey 


Symposium: Air and Stream Pollution 


Presiding: Robert C. Hieronymus 


Carbide and Carbon Chemical Co., 
Texas City, Texas 


“Climate, Air Pollution and Plant Design’ 

W. A. Quebedeaux, Jr., Harris County Health 
Unit, Houston, Texas 

“Subsurface Disposal of Chemical Wastes at 
Victoria, Texas Plant of the duPont Com- 
pany” 

H. O. Henkel, E. |. duPont de Nemours and 
Company, Victoria, Texas 

3. “Use Without Abuse of Our Notural Waters” 

Ruth Patrick, Academy of Natural Sciences 
of Philadelphia, Philadelphia, Pennsylvania 

“Sulfur Dioxide Pollution of Air’ 

Moyer D. Thomas, Stanford Research Insti- 
tute, Stanford, California 


Symposium—Operations Research 
Presiding: Paul N. Kuehler 
Humble Oil and Refining Co., Baytown, Texas 


1. “Operations Research Introduction” 
John F. Magee, Arthur D. Little, Inc., Cam- 
bridge, Massachusetts 
2. “Organizing for Operations Research” 
Walter M. Carlson, E. |. duPont de Nemours 
and Company, Wilmington, Delaware 
3. “Operations Research Activities at Humble” 
J. P. Hamilton, Humble Oil and Refining Co., 
Baytown, Texas 
4. “Automation” 
Albert Sperry, Panellit Corporation, Skokie, 
Illinois 


Student Session 


Presiding: H. W. Prengle, Jr. 
University of Houston, Houston, Texas 


“Techniques of Interviewing” 

John F. MacNaughton, University of Houston, 
Houston, Texas 

“Employment of 
Allied Fields’ 

“Utilization of Chemical Engineers in Petro- 
leum Production” 

C. R. Hocott, Humble Oil and Refining Com- 
pany, Houston, Texas 

“Chemical Engineers in Aircraft Propulsion” 

A. V. Warner, Jr., Convair, Fort Worth, Texas 

“Employment of Chemical Engineers in the 
Field of Nuclear Reactions” 

R. N. Lyon, Oak Ridge National Laboratory, 
Oak Ridge, Tennessee 


Chemical Engineers in 
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Automation is Over 21 
—at M. W. Kellogg 


Automatic control and instrumentation, which to- 
gether have coined the new word ‘‘automation”’, 
are far from being new with The M. W. Kellogg 
Company. Largely through the work of the Instru- 
ment Section of Kellogg’s Engineering Department, 
automation haslong since come of age in petroleum 
refineries. It has been paying off for years in terms 
of increased production, higher quality, and in 
added safety and better working conditions. 

M. W. Kellogg's long experience with automation 
can be of considerable help to petrochemical 
plants—particularly those faced with increasing 
production capacity and improving product purity 


Q 
30 





W. Kellogg 


NCGINEERING FOR TOMORROW 


THE M. W. KELLOGG COMPANY, NEW YORK 7, N.Y. 


The Canadian Kellogg Company, Limited, Toronto « Kellogg international Corporation, London. 


SUBSIDIARIES OF PULLMAN 


Plants + Petroleum Refineries - Process Equipment - Chemical Materials - Power Piping & Chimneys - Special Stee! Alloys 





INCORPORATED 


without increasing operating costs. This is espe- 
cially true in the production of ethylene, ammonia, 
and phenol—where Kellogg has participated in the 
engineering or design of control systems as part of 
its over-all engineering and construction service 

The M. W. Kellogg Company’s Instrument Sec- 
tion continues to work closely with all instrument 
manufacturers toward the development and ap- 
plication of systems which can improve petro- 
chemical operations. It has an important function 
in the complete service Kellogg can offer in de- 
signing your future petrochemical or petroleum 
facilities. 


The M. W. Kellogg Company 
225 Broadway, 
New York 7, N. Y 


Send copy of your 16-page 
Kelloggram (No. 3, 1955) 
which gives the complete 
| story of Automation and 
its application in pe 
troleum refineries 
and petrochemical 


plants 


Company 


Address 


] Name 





eeneeee 


Qiao me ase tae nem etion mame 


awe 
me 


= 


T here are more than 700 reasons for 

the strong preference indicated for 
Air Products units in low-temperature 
processing. That is the number of gas 
separation plants designed and con- 
structed by this company since it was 
founded—a truly remarkable record con- 
firming the general satisfaction with Air 


Products performance. 

The know-how gained in this extensive 
experience by our more than 100 full- 
time engineers is available to you. If your 
company is one of those wishing to ex- 
plore the profitable possibilities in the 
purification of refinery gas, coke oven 
gas, natural gas, or any hydrocarbon- 














rich stream —take it up with Air Products. 
Let us investigate the potential yield of 
hydrogen and hydrocarbons for you. 
We will furnish a preliminary engineer- 
ing analysis, or a complete process de- 
sign. Provide us with an outline of your 
problem—it will involve no obligation 
on your part. 


36-page Brochure explores the broad possibili- 
ties of low-temperature processing .. . illustrates 
Air Products facilities. Write for a free copy. 


Air Products 


INCORPORATED 
Dept. U Box 538, Allentown, Pa. 
Specialists in Low-Temperature Processing 


Apparatus Design . Apparatus Manufacture 


a 


Cost Analyses ° 


















Process Design 7 
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IFC Primary Amyl Acetates. An unlimited 
supply of this material available with 95% 
minimum ester content from Carbide and 
Carbon Chemicals Co. 


3R Rotary Sifter. The Bar-Nun all-metal 
rotary sifter offers clean, thorough separa- 
tions. Big capacity in small space. Dust- 
tight, sanitary operation. B. F. Gump Co. 


4-5A Control Instruments. Called Consotrot 
these small-case panel instruments are “tops” 
in centralized recording & control efficiency. 
Require minimum panel space. Foxboro Co. 


6L Valve-Flame Arrestors. Units prevent 
spread of fire & reduce condensation of 
water within the solvents resulting from 
“breathing” of these storage tanks. Black, 
Sivalls, & Bryson, Inc. 


7A Fertilizer Plants. These as well as 
ammonium nitrate & nitric acid plants 
designed & built by Chemical and Industrial 
Corp. 


8A Stainless Steel. Whether you want 
plates, forgings, rings, or special patterns 
in stainless steel G. O. Carlson, Inc. can 
supply your requirements. 


9A Heat Transfer. Data on heat transfer 
available from Votator Div. of the Girdler 
Co. will aid in improving quality control 
& processing. 


10A_ Corrosioneering News. Paper from 
Pfaudier Co. Features information on PW 
drive for agitator speeds from 60 to 340 
rev./min. plus other news. 


11A_ Durcopumps. A new series of these 
pumps. Only 3 bearing housings & shafts 
for all pump sizes. Duriron Co., Inc. 


12A Celite. High absorption guaranteed 
for Celite diatomite powders which absorb 
twice their own weight of liquid. Johns- 
Manville. 


13A_ Process Equipment. Fabricated from 
Karbate impervious graphite such equip- 
ment does best on corrosive processes. 
Also eliminates contamination & thermal 
shock. National Carbon Co. 


14L Mixers. The unique split-level dis- 
persion bowl makes the difference on 
these units. Provides greater surface ratio 
at volume of mix. Read Standard Corp. 


15A Chemical Pumps. Give better service 
because they are armored against corrosion, 
protected against leakage, & built for easy 
maintenance. Ingersoll-Rand. 


16L Swing Joints. The practical answer to 
swivel joint problems. Turns easily & pro- 
vides good packing against leakage. Avail- 
able in popular sizes for all types of 
service. Emsco Mfg. Co. 


17A GLC Anodes. A reliable factor in 
production cost control obtained by using 
GLC anodes in production of chlor-alkali. 
Great Lakes Carbon Corp. 


18L Mechanical Seals. Parts are applicable 
to all chemical requirements including 
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clear, abrasive, & tarry materials. Pressures 
at seal to 100 Ib./sq.in. at 75°C. of 75 
Ib./sq.in. at 100°C. United States Gasket 
Co. 


19A Rubber Cement Mixer. Unit combines 
high velocity & streamlined flow with cut- 
ting action of high speed propellers. Ca- 
pacities 5 to 500 gal., jacketed or plain. 
Struthers Wells Corp. 


20-21A Proportioning Pumps. The Phila- 
Feeder controlled capacity proportioning 
pump—a high quality unit for feeding 
water treating chemicals into steam boilers. 
Capacities to 18 gal./hr. in simplex & 
duplex types. Philadelphia Pump and 
Machinery Co. 


22L Oil Reclaimer. A Hilco unit available 
for every oil purification job assures con- 
tinuous, all electric, automatic operation, 
low operating temperature, vacuum proc- 
essing. Hilliard Corp. 


23A Vacuum Filter. Drum, disc, pan, pres- 
sure, plate & frame, & tubular filters with 
attachments suitable for process industries 
with difficult filtration problems. Eimco 
Corp. 


24A Lithium. Often called the miracle 
element this catalyst has uses from air 
conditioning to welding fluxes. Investigate 
its profit potentialities. Lithium Corpora- 
tion of America, Inc. 


25A Filters. Special! installation illustrated 
has glass piping to show how these Poro- 
Stone units clarify dark input liquor to 
produce crystal-clear filtrate. For assistance 
write R. P. Adams Co., Inc. 


26L Line Blind Valves. Use of these gland- 
packed plug valves permits repacking under 
full operating conditions. Exclusive ad- 
justing nut featured eliminates freezing & 
sticking. Hamer Valves, Inc. 


27A Rotary Kiln. Unit burns waste with 
ease. May be rotated to alter burning time 
required for particular If your 
problem is one of heat engineering consult 
Bartlett-Snow Co. 


waste. 


socoeneanenaenegs . . a 
FC OD CN. BO RTE is 2 Cienetbe 











28A instrument Valves. Rugged, compact 
forged steel valves in sizes V4 to ¥2 in. in 
screwed & socket-welded patterns. Pres- 
sures 1,500 Ib./sq.in. at 850° F. Crane Co. 


29A Cast-Iron Motors. A totally enclosed 
cast-iron motor built to new NEMA ratings. 
Also an explosion-proof motor. For pro- 
tection against corrosion & external blows. 
U. S. Electrical Motors Inc. 


30A Mechanical Seals. High precision seals 
in material & construction combinations to 
answer most pressure, temperature & liquid 
requirements. Byron Jackson Co. 


32A Engineers. Immediate openings for 
chemical, mechanical, electrical, textile, civil 
& industrial engineers. Contact the Tech- 
nical Personnel Dept. of Chemstrand Corp. 


34A Phosgene Plant. This new plant for 
production of phosgene was designed, 
engineered, & built by Girdler Co. If you 
are considering a new plant, write them. 


39A Ceramics. Only chemical ceramics will 
serve for some applications. Years of ex- 
perience & constant research plus improved 
manufacturing techniques result in superior 
products. U. S. Stoneware Co. 


40L Steam Tube Dryers. Fabricated to code 
requirements Ruggles<Coles steam tube 
dryers are available fabricated in many 
materials. Extra advanta jes mean maximum 
output. Hardinge Co., Inc. 


41A Dowtherm. Heat from a Dowtherm 
is transferred at a single temperature ac- 
curately controlled by pressure. Tempera- 
tures to 750° F. Dow Chemical Co. 


43A Anhydrous Ammonia. Full capacity 
production reached within 3/2 months. 
Plant engineered & built by Foster Wheeler 
Corp. 


45A Aijr Preheater. You can operate your 
heat transfer system at peak by installing 
a Liungstrom air preheater. Results in 
uniform product with ratings 2 octane num- 
bers higher. Air Preheater Corp. 


peas 


DEVELOPMENTS OF THE MONTH (Conf.) 


101. A new line of self-feeding, non-plug- 
ging materials handling valves, with positive 
shut-off, maximum carrying capacity, mini- 
mum frictional wear, and ease of mainte- 
nance, are now available from the Allen- 
Sherman-Hoff Co., Wynnewood, Pa. 
Designed for efficient flow contro! in the 





pneumatic transport of fine solid materials, 
the line is known as Type C valves, and is 
available with either air-electric, remote or 
manual controls. 

Plugging is eliminated by the self-feeding 
feature, and leakage is minimized through 
sliding shut-off gates which give better pro- 
tection than conventional flap or rotary 
types. Maximum utilization of the carrying 
capacity of the piping system is possible 
because high material concentrations permit 
the use of smaller diameter transport piping. 
Wear is minimized since material is trans- 
ported at maximum concentration over the 
full area of the pipe. 

Type C valves are easy to maintain and 
adjust, maintenance can be performed on 
one valve without interfering with the oper- 
ation of other valves in the system. 

Additional information can be had by 
circling number 101 on the Data post card. 


(Continued on page 58) 
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46L Screw Pump. Horizontal or vertical 
capacities from 1 to 1,000 
gal./min., bodies made of special alloys 
are some features of rotary pumps from 
Sier-Bath Gear & Pump Co., Inc. 


47A Pressure Tubing. 
where heat transfer 

find B & W pressure tubing. For the story 
of this material write Babcock & Wilcox Co. 


construction, 


49R Process Equipment. Distillation units of 
all types, absorbers, condensers, extractors, 
evaporators, heat exchangers. Badger Mfg. 


Co. 


50L Activated Carbon. 
wide range of grades & sizes to meet re- 
quirements & applications this high den- 
sity, high adsorbing material is efficient. 
Girdler Co. 


51A Valves. Whatever your need in cor- 


is important you'll 


In all industries 


Available in a 





rosion resistant valves, the Wm. Powell Co. 


is prepared to supply it. Units fabricated in 
a wide variety of metal & alloys & all 


designs. 


59A Microballoons. 
spheres save money. 


Control Valve Operator 
—See item number |! 
on page 60. 


52L Process Pumps. Because these pumps 
are specially designed, have guided inlet 
flow, are balanced mechanically, have 
positive lubrication of bearings & labyrinth 
seals they insure more service with less 
servicing. Pacific Pumps Inc. 


53A Automation. Engineering for tomor- 
row includes automation. Long experience 
in its use in the petrochemical field has 
resulted in a book on its story. Write 
M. W. Kellogg Co. 


54A Process Equipment. Low-temperature 
processing units are the specialized interest 
of Air Products Inc. Write them for their 
book on the broad possibilities of these 


units. 


These nitrogen-filled 


A floating blanket 


these small phenolic spheres float on crude 
oil to form a tight seal reducing escape of 


other fractions 
Bowen Engineering, Inc. 


61A Heat Exchangers. 
responsibility for air conditioning, heating, 
ventilating, heat transfer equipment. Higher 
outputs at lower temperatures using Trane 
Co. units. 


63A Plant Installation. 
gas, power, petroleum & chemical industries 


into the air. For use in 


spray dryers. 


One source & one 


For those in the 





who are faced with building new installa- New Tubuler Fil 
tions J. F. Pritchard & Co. offer complete ¢., item number 20 
service from drawing board to operation. on page 62. 


65A Cooper Alloy Catalog. Specifications 
for stainless steel valves or fittings is easy 
with this catalog. Check the possibilities it 
presents. Cooper Alloy Co. 
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Numbers without letters indicate data avail- e 


able as described in Data Service “Briefs.” 
Numbers with letters refer to further data 
concerning products advertised in this issue. 
Letters indicate position of advertisement on 
page (if more than one on a page)—t, left; 
R, right; T, top; B, bottom; A indicates full 
page; IFC, IBC, and OBC are cover adver- 
tisements. 
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products-(cont.) 


67A Stainless Steel. Employing its wide 
experience with many special problems & 
decades of service to the chemical, petro- 
chemical, & petroleum fields enables Sun 
Shipbuilding & Dry Dock Co. to offer the 
type of stainless steel that meets special 
problems. 


68L Metal Packings. For use in air com- 
pressors split-case metal packings are recom- 
mended for long, trouble-free life. May be 
installed without disconnecting the rod. 
Garlock Packing Co. 


69A Conveyor-Elevator. Equipped with a 
zipper belt material is sealed into a rubber 
tube which moves with the load. Belt 
opens for loading & discharge. Stephens- 
Adamson Mfg. Co. 


7OL Wire Cloth. Accurately woven wire 
cloth in range of meshes from 4 in. space 
cloth to 400 mesh & made in all malleable 
metals is available from Newark Wire 


Cloth Co, 


71A Haveg Equipment. Piping systems 
with all major ingredients for good chemical 
piping including strength, durability, light 
weight & corrosion resistance. Haveg Corp. 


72L Filters. One continuous filter which 
replaces two presses & six men will im- 
prove your production rate at lower cost. 
Ask about the new horizontal rotary 
vacuum filter from Filtration Engineers, Inc. 


73A Hastelloy Alloy. Where steel valves 
fail quickly valves made from Hastelloy 
last indefinitely. For rugged use specify 
Hastelloy valves. International Nickel Co. 


Blender. 
lining this 


Equipped with a 
cone blender 


74L Cone 


special plastic 


solved the problem of material adhering 
to the sides. Homogeneous mixing resulted. 
Write Paul O. Abbe, Inc. 


75A Conveyor Dryers. Improved  con- 
struction, housing panels, air distribution 
& control, super-power fans are featured 
on National Drying Machinery Co. con- 
veyor dryers. Investigate. 


76L Castings. Fabricated from high alloys 
for high temperature service to 1,700° F. 
Castings to specification are a specialty. 
Duraloy Co. 


77A Filters. Especially popular with large 
plating plants because the cake will not 
crack & dry cake disposal eliminates a 
sewer problem. Sparkler Mfg. Co. 


79A Liquid Filters. For use with oils, 
water, chemicals, & coolants, these versatile 
filters solve every filter problem efficiently 
& economically. Dollinger Corp. 


80L Dryers. With improved air distribution, 
new preforming techniques, units accom 
plish faster, uniform drying with flexible 
operation, & guaranteed product quality. 
Proctor & Schwartz, Inc. 


81A Super Centrifuges. With separating 
force of 13,200 times the force of gravity 
many separation problems may be solved 
Effect separation of solid 
separate immiscible liquids; 
Sharples Corp. 


economically. 
from liquids; 
remove liquids from solids. 


82L Filter Presses. Investigate these filter 
presses said to be able to do more with 
less equipment because of their many fea- 


tures. T. Shriver & Co., Inc. 


83A Chempump. One of these units runs 
16 hr. a day, 5 days a week. Maintenance 
consists of replacement of rear bearing 
every four months; the front bearing less 


DEVELOPMENTS OF THE MONTH (Cont.) 


102. A new spray head recently introduced 
by the N. C. Stearns Co., Shreveport, La., is 
said to be universally adaptable for the 
even spray distribution of low pressure 
fluids from discharge pipes. 

Called the Stearns Gyrospray, the new 
design produces a controlled spray of 
evenly divided fluid particles at pressures 
under five Ibs./sq.in. In cooling towers the 
pattern will efficiently cover the width of a 
standard horizontal cooling section without 
water loss, and on vertical coils maximum 
efficiency is gained by the use of dual 
baffle boards. 

The Gyrospray offers no restriction to the 
flow of water from the one inch discharge 
pipe to which it is attached, and the stream- 
lined shape of the revolving rotor minimizes 
any tendency for foreign matter to hold on 
to its surface. 

Metal parts are electro-polished stainless 
steel, rotor is inert, resilient nylon for cor- 
rosion resistance, permissible ambient tem- 


perature range from 50° below zero to 
250° F. 

For details circle number 102 on Data 
post card. 


(Continued on page 60) 


often. You too can benefit by its use. 


No seals or stuffing box. Chempump Corp. 


84L Heat Exchangers. Special heat ex- 
changer materials are well known to 
Downingtown Iron Works, Inc. A _ special 
unit with enamel lined tubes solved a prob- 
lem of high temperature, corrosion, & 


intermittent operation. 


85A Unibestos Insulation. No matter how 
complex the pipeline it’s easier to insulate 
with Unibestos. In 3 ft. lengths for pipes 
Y2 through 24 in., standard thicknesses 


through 5 in. Union Asbestos & Rubber Co. 


86L Pocket Balance. 
grams in each pan made of stainless steel 
& 22 in. diam. Its hangers are nickel 
silver, knives of hardened steel. Ace 
Glass Inc. 


Its capacity is 100 


87R Panarez Resins. These resins are tack 
producing agents & rubber softeners. Act 
excellently as polymeric plasticizers. Low 
specific gravity. Pan American Chemicals 
Corp. 


89L EDTA. This material & its salts are 
said to be purest forms commercially avail- 
able from a plant for special production of 
these sequestering agents. Glyco Products 
Co., Inc. 


B9R Liquid Level Control. 
simple & versatile liquid level 
as dependable as the pull of a magnet. No 
Controls changes from 
Magnetrol, Inc. 


Magnetrol a 
control is 


limit to its use. 
.0025 in. to 150 ft. 


91R Centrifuges. A complete line of con- 
tinuous clarifiers & separators called West- 
falia Jet-O-Matic. For liquid-solid clarifica- 
tion; liquid-liquid countercurrent solvent 
extraction; & solids concentration. Centrico, 
Inc. 


92L Diaphragm Valves. For trouble-free 
valving of corrosive fluids. Available in 
choice of body materials of any machinable 
alloy & variety of linings. Hills-McCanna Co. 


93R Heat Exchangers. Years of experience 
in fabrication of this equipment results in 
units of high quality, economic operation, & 
quick delivery from stock. Davis Engineer- 
ing Corp. 


94TL Coil Assemblies. !f you have a prob- 
lem on liquid or gas heating or cooling 
write to Rempe Co. for recommendations 
on design & material. 


94BL Spray Nozzles. Range of choice of 
standard nozzles is 10,000 in one catalog 
alone. A type & capacity to fit every need. 
Prompt delivery features. Spraying Systems 
Co. 


94BR Plastic Pump. !t has no stuffing box, 
no gasket, no shaft seals. If yours is a 
problem of pumping corrosive or abrasive 
liquids or slurries, write Vanton Pump & 
Equipment Corp. 


95R Heat Exchangers. Designed to meet 
exacting requirements & standardized to 
insure lower prices & fast delivery, stain- 
less steel units from Doyle & Roth Mfg. 
Co., Inc. 

(Continued on page 60) 
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BAKELITE is a registered trade-mark of Union Ss Pp R A vy ] 124 y E R Pp i o we E E R 


Carbide and Carbon Corporation 
MICROBALLOON is « registered trade-mark of Bakelite Company produces first Microballoon phenolic spheres in 
onic 
Bowen Spray Dryer 


Bakelite’s Nitrogen-Filled 
Microscopic Spheres Will Save 
Millions of Dollars Annually 


Microballoon spheres floating on crude 
oil in laborotory storage tank. 


The Bowen Spray Dryer which produces the gas-filled plastic spheres. 


Microballoon spheres, developed by 
Standard Oil Company of Ohio, using a 
Bowen Laboratory Spray Dryer, were first 
commercially produced and marketed by 
Bakelite Company, a Division of Union 
Carbide and Carbon Corporation. 


Evaporation loss of crude oil, averag- 
ing four out of every hundred barrels, 
and amounting to sixty million dollars 
annually, can now be reduced by 80-90 
per cent with new Microballoon spheres. 


A floating blanket of these tiny phen- 
olic spheres filled with inert nitrogen 
gas float on top of crude oil and form a 
tight seal which reduces the escape of 
the more volatile fractions of the oil into 
the air. The resistance of Bakelite phen- 
olic resin to oils and most other chemi- 
cals prevents the spheres from sinking to 
the bottom of the storage tank. Enough 
oil is saved from evaporation to pay for 
the Microballoon sphere installation in 
a year or less. 

Bowen Engineering is proud to have 
had the opportunity to cooperate in 


Write for this : 
f this project. 


Interesting Book 


THE BOWEN BOWEN ENGINEERING, INC. 


LABORATORY 
SPRAY DRYER NORTH BRANCH 13, NEW JERSEY 


We will be glad to — i a aay. . 
send it— No obligation ccgiteal 


S0WEN SPRAY DRYERS 


:. Always Offer You More! gi 


an 
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96TL High Pressure Equipment. New & 
available upon request, a 100-page catalog 
of superpressure equipment from American 
Instrument Co. 


96BL PVC Fittings. You can solve your 
piping corrosion problems by the use of 
PVC fittings. Booklet available which gives 
facts on Tube Turns Plastics, Inc. parts. 


97R Demisters. Eliminate your overhead 
liquid losses by installation of Yorkmesh 
demisters. Said to provide better than 
99% efficient separation between liquid & 


vapor. Otto H. York Co., Inc. 


98TL Adjustable Sprocket Rim. Newly de- 
signed for greater strength this sprocket 
rim is equipped with chain guide. Simplifies 
pipe layouts, prevents accidents. Babbitt 


Steam Specialty Co. 


98BL Laboratory Ware. Made of Vitreosil 
(vitreous silica) this ware meets your most 
exacting requirements. Large stock of stan- 
dard items. Thermal American Fused Quartz 
Co., Inc. 


99R Tube Cleaner. Use of this Rotojet 
tube cleaner will conserve your equipment. 
Check your needs & let trained mechanics 
make necessary adjustments. Elliott Co.— 
Roto Div. 


101R Pumps. If your problem is the 
pumping of sludges & 
without clogging, under low net positive 
suction head, without gas or vapor binding 
investigate Lawrence Pumps Inc. non-clog- 
ging top suction pump. 


volatile slurries 


102TR Research. Set up to offer occa- 
sional or constant research no test is too 
small, nor is any research program too big. 
Write to Foster D. Snell, Inc. 


102BR Vacuum Equipment. Steam jet ejec- 
tors, condensers, vacuum equipment avail- 
able from Jet-Vac Corp. in 
materials with corrosion § resistant 
interchangeable with standard parts. 


variety of 
parts 


102L Bag Closer. A portable bag closer 
weighing only 10/2 Ib. Requires no 
installation, handles textile & paper bags, 
easily operated & maintained. Dave Fisch- 
bein Co. 


i : SES ee oo SSE 


DEVELOPMENTS OF THE MONTH (Cont.) 


103. If you have 
any reason to mea- 
sure or control 
heat, two new in- 
frared radiation py- 
rometers manufac 
tured by the Servo 
Corp. of America, 
New Hyde Park, 
N. Y., may be the 
answer to your 
problems. 

By remote detection of infrared radiation, 
these instruments measure temperature 
variations without direct contact or inter- 
ruption of the process under control. 

The Servotherm IR-2 is an industrial in- 
strument designed for temperature measure- 
ment of moving objects in process as well 
as the location of hot spots in inaccessible 
equipment. Primarily it is a control instru- 
ment, covering nominal temperature range 
of 50° C. to 1000° C. 

The IR-1, with a greater collecting area 


equipment- 


1 Control Valve Operator. A_ self-con- 
tained electro-hydraulic control valve opera- 
tor. Eliminates all need for air supply & 
compressor systems. Accepts 0.5 to 5.0 
milliampere d.c. signal of company’s trans- 
mission & control systems. A second prod- 
uct an electro-hydraulic controller-operator 
is modification of control valve operator 
using same principles & including propor- 
tional & reset control actions. Manning, 
Maxwell & Moore, Inc. 


2 Silencer. 95% of the noise caused by 
pressure reduction operations in gas regu- 
lators eliminated. For installation in down- 
stream piping in close proximity to reduc- 
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and a response ten times as fast as the 
IR-2, is primarily a measuring instrument, 
eminently suitable for very fine measure- 
ments. It covers a nominal temperature 
range of ambient to 1000° C. As a control 
instrument it is outstanding for processes 
requiring high sensitivity near ambient. 

For further details circle number 103 on 

Data post card. 
104. Paper you can’t tear by hand, resistant 
to chemical attack, absorbing practically no 
moisture, and resistant to molds, bacteria 
and light. This is the new synthetic nylon 
paper produced commercially for the first 
time by Riegel Paper Corp., New York, 
N. Y. 

High strength of the nylon paper suggests 
its use as heavy-duty bags, etc. Its chemi- 
cal resistance could make it important in 
filtering corrosive liquids and in packaging 
chemicals. 

For full information circle number 104 
on Data post card. 

(Continued on page 62) 
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tion valve. Does not restrict flow of gas 
or stream in line. Burgess-Manning Co. 


3 Meter-Relay. A contact meter-relay on 
which control can be adjusted to any 
point on scale. Sensitivity 0 to 20 to 0 
to 50 microamperes, or 0 to 5 millivolts 
to 0 to 500 volts. Accuracy to 2%. Contact 
Case is sealed; movement 
Assembly 


repeatability 1%. 
is internally shock mounted. 
Products, Inc. 


4 Clinker Grinder. A double roll clinker 
grinder which insures efficient, uniform re- 
duction of ash, slag & other materials an- 
nounced by Allen-Sherman-Hoff Co. 


5 Centrifugal Separator. Unit features an 
enclosed feed. Particularly suitable for 
liquid mixtures with relatively high solids 


(Continued on page 62) 
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104L Defoamers. 
their efficiency. Both are harmless, increase 
production, reduce process time, & elim- 
inate waste & fire hazard of boilovers. 
Dow Corning Corp. 


Two types have proved 


104TR Arched Wafers. A new process & 
@ new service. Arched wafers of your 
product have many advantages over other 


shapes. Flakice Corp. 


104BR Pumps. For pumping liquids, gases 
or slurries without corrosion or contamina- 
tion. Steel fingers force material through 
tubing. Sigmamotor Inc. 


105TR Pilot Plant & Process Equipment. 
The combined experience of chemical & 
mechanical engineers results in an out- 
standing source for pilot plant & process- 
ing units, Consult Artisan Metal Products 


Inc. 


105BR Meters. For automated liquid 
handling models for every plant. Xacto 
meters are easily adapted. Choice of dials 


& controls. Bowser, Inc. 


106TL Kerodex. 
against skin 


An _ effective protection 
irritants encountered in_ in- 
dustry. Spreads like a cream but acts like 


a glove. Ayerst Laboratories. 


106BL Heat Exchangers. Refrigerated proc- 
ess heat exchangers for handling chemicals 
built by Richard M. Armstrong Co. are the 
result of many years experience in straight 
refrigeration & assure a professional job. 


112TL Filter Press Closing Device. Called 
Handraulic device is easy to install & oper- 
ate. Get the complete story in the new 
D. R. Sperry Co. folder. 


112BL Laminates. 
& electrical 


For corrosion resistance 
insulation use Bonate glass 
reinforced polyester, epoxy, phenolic lam- 
inates. Carl N. Beetle Plastics Corp. 


113TR Dust Sampler. Called Konisampler 
unit is light weight, quiet & all electric. 
Employs principle of thermal precipitation. 
Joseph B. Ficklen, III. 


113BR_ Chill-Vactor. A simple process. No 
chemical refrigerant used. No moving parts. 
Units produce chilled water in industrial 
plants throughout the world. Croll-Reynolds 
Co., Inc. 


384A Centrifugals. Improve centrifugal 
efficiency 300% by using a Tolhurst center- 
slung centrifugal. Can be built of any 
material fabricated by normal shop methods. 
American Machine and Metals, Inc. 


IBC Controlled Volume Pump. This new 
pump offers automatic stroke length ad- 
justment by instrument air signal. Adjust- 
able plunger stroke, low air consumption. 
Milton Roy Co. 


OBC Lightnin Mixers. End stuffing box 
repacking with a rotary seal easy to re- 
place, the newest cost saver for fluid mix- 
ing. Get the facts by writing Mixing Equip- 
ment Co., Inc. 
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... in plants using Trane Heat Exchangers 

























Higher outputs at lower temperatures! At -300° F. Trane 
Brazed Aluminum Heat Exchangers are performing with 
superior efficiency, economy ... dependability ! 


THE FIVE MODERN AMMONIA PLANTS 
listed above—estimated total NH3 capacity 
324,000 tons per year!—are but a few of the 
many modern plants using TRANE Brazed 
Aluminum Heat Exchangers for low tem- 
perature applications. 


LOWER OPERATING COSTS, plus the 
ability to perform efficiently and economical- 
ly at temperatures as low as -350 degrees F. 
explain why TRANE Brazed Aluminum units 


are used in so many new, modern air sepa- 
ration and ammonia plants. Even when 
large heat transfer duties are involved, they 
can obtain temperature approaches of 5 
degrees F. or closer. Operating costs go down 
. . . because /ess refrigeration is required to 
bring a specified liquid or gas to desired 
temperature! 


LOWER INITIAL COSTS—lower installation 
costs, too—are among the reasons for the 


TRANE Brazed Aluminum Heat Exchanger of the 
type used for atr separation, ammonia, and other 


ene 
a 


COOPERATION 


low temperature separation processes. 


+,  IRANE 


MANUFACTURING ENGINEERS 






Heating « 





Spencer Chemical Company (1) 
Vicksburg, Miss 


ALL THE WAY 





*Combined yearly capacity out- 
wing five am- 
ing TRANE 


equij ‘ 


Grand River Chemical Division (1) 
of Deere & Company, Pryor, Okla, 


Cooperative Farm Chemicals (1) 





Assn. Lowrence, Kon 
Grace Chemical Company (1) 
Woodstock, Tenn 

The Atlantic Refining Company (2) 
Philadelphia, Pa 

(1) Engineered by Foster Wheeler 
Corporation. (2) Engineered by My- 
drocarbon Research, inc. 


steadily increasing use of TRANE Brazed 
Aluminum Heat Exchangers 


These compact, light-weight units pack up 
to 450 square feet of heat transfer surface into 
a single cubic foot. Units are now available 
for operating pressures up lo 600 psig! 


If you have a heat transfer problem involv- 
ing low temperatures, mulli-stream exchange 
or close approaches, it’s time to call TRAN! 


OUR 30 YEARS’ EXPERIENCE in al! 
phases of heat transfer is at your disposal 
Just contact your nearest TRANE Sales Office 
or write on company letterhead to TRANE, 
La Crosse, Wisconsin, 


One source, one responsibility for: Air Conditioning e 
Ventilating 


Heat Transfer Equipment 


The Trane Company, LaCrosse, Wis. « Eastern Mfg. Div.,Scranton, Pa. 
Trane Co. of Canada, Ltd., Toronto « 90 U.S. and 17 Canadian Offices 
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contents. Called Westfalia Jet-O-Matics 
units are used in fish & whale processing 
plant in deoiling of presswater & glue- 
water. 


6 Centrifugal Pump. Model S series seal- 
less centrifugal pumps are announced by 
Chempump Corp. Units are 1/3 through 
3 hp. & are leakproof. Fabricated parts 
used in construction can be clad with variety 
of materials. Corrosion resistant. Capacities 
to 170 gal./min.; heads to 150 ft. Limits are 
350° F. & 150 Ib./sq.in. 


7 Tractor Shovel. 
gan tractor 


A new 15 cu.ft. Michi- 
designed for in-plant 
handling of bulk materials. Dust protection 
features are particularly significant. Power- 
shift transmission eliminates engine clutch. 


shovel 


DEVELOPMENTS OF THE MONTH 


105. First pilot of 
its kind to permit 
regulation of tem- 
perature as well as 
pressure, the new 
Cash Standard Type 
51 pilot, manufac- 
tured by A. W. 
Cash Co., Decatur, 
lll., is said to pro- 
vide extremely ac- 
curate and depend- 
able control. 
Applicable for 
pressure ranges 
from 0-15 to 0-10,- 
000 Ibs./sq.in. and 
0-30” H,O and 0- 
30” Hg vacuum, pressure sensing elements 
are available in phosphor bronze, beryllium 
copper, or stainless steel 
Temperature ranges are from —40° F. to 
1000° F., armored 
capillary temperature-sensing element. 
The pilot can be ordered separately or 
mounted on a Cash Standard control valve. 


with mercury-actuated 


8 Gas Burners. A first from Cleaver-Brooks 
Co. a line of precision engineered industrial 
gas burners. Capacities 720,000 to 8,600,- 
000 b.t.u. New models may be used for 
gas alone; for light oil & gas; combination 
of heavy oil & gas. 


9 Temperature Cont-ol. Announced by 
Conax Corp. the Conax Multiple Speedwell 
for checking temperature gradients. Permits 
readings at up to 5 different points simul- 
taneously from same vessel wall entrance. 
Pressures from vacuum to 3,000 Ib./sq.in.; 


temperatures —300° F. to -+2,000° F. 


10 Pneumatic Power Operator. The cylin- 
der Conomotor model B-50 is a small, com- 
pact version of the series 50 line pneu- 
matically positioned power operators from 
Conoflow Corp. Produces stroke lengths to 
2 in. & thrusts of 300 Ib. in either direction. 


11 Tube Fittings. New Swagelok tube fit- 
tings made of Zytel a polyamide resin. For 
use with plastic tubing where corrosion is 
a problem. Said to be first fittings made 


of new material. Shipped completely as- 


(Cont.) 
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sembled ready for immediate use. No spe- 
cial tools needed to make Swagelok joint. 
Crawford Fitting Co. 


12 Electric Furnace. Designed for light in- 
dustrial uses this bench model electric fur- 
nace is made by J. J. Cress Co. For use in 
chemical medical laboratories, & tool & die 
shops. Controlled temperatures over range 
300° F. to 2,000° F. 


14 Safety Valve. Introduced by Crosby 
Steam Gage & Valve Co. a high capacity 
safety valve to meet requirements of high 
pressure, high capacity steam generating 
units & related superheaters, reheaters. 


15 Lightguards. Complete line of battery- 
powered emergency lighting equipment ap- 
proved by Underwriters’ Labs., Inc. Catalog 
from Exide Industrial Div., Electric Storage 
Battery Co. A handbook for use by engi- 
neers, builders, purchasing agents, & others. 


89 


For further details circle number 105 on 
Data post card. 


106. Dry fluid drive! That is the revolution- 
ary new power drive, Flexidyne, put out 
by Dodge Manufacturing Co., Mishawka, 
Ind. 

The fluid is heat treated steel shot. The 
shot is contained in the housing which is 
keyed to the motor shaft. When the motor 
begins to turn the shot is thrown to the 
perimeter of the housing where it locks the 
rotor to the housing. The rotor is keyed 
to the joad driving shaft. 

With only a momentary 
housing and rotor the two become locked 
so tightly they operate without slip at full 
100% efficiency during the 
Models available from 1 to 


slip between 


speed and at 
running cycle. 
50 h.p. 

For a 12-page booklet that explains all 
details, with full color illustrations, cross- 
section engineering drawings, tables, dimen- 
sional drawings, prices and other details, or 
for any other pertinent information, circle 
number 106 on Data post card. 

(Continued on page 64) 
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16 Viscometer. Advanced design said to 
permit flow properties of most fluids to be 
measured simply & rapidly. Called the 
Ferranti Shirley viscometer unit consists of 
stationary flat plate & conical rotating disc 
driven by variable speed motor. Equipped 
with 3 cones of different diameters; 2 speed 
5 torque measuring ranges allow 
rates from 18 to 18,000 seconds. 


ranges; 
shear 
Ferranti Electric, Inc. 


17 Control Valves. A series of valves that 
meet special requirements of automatic oil 
lease operation produced by General Con- 
trols Co. Utilize electro-hydraulic principle. 


18 Hydraulic Transmission. New with 
Gerotor May Corp. compact, self-contained 
variable speed unit consists of driven oil 
pump & output oil motor. 


19 Torque Reducer. A planetary gear 
torque reducer from Hills McCanna Co. 
permits one-man operation of their 10 to 
14 in. Saunders diaphragm valve. Said to 
provide 5 to 1 mechanical advantage. 


sivyt'veeo 
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20 Tubular Filters. Designed for simplified 
operation & low maintenance in smaller 
filtering problems. Liners inexpensive & 
easily replaced; for either intermittent or 
continuous operation; solids may be re- 
covered in dry form; no unfiltered heel; no 
pre-coat required. Standard sizes with 
1 to 36 tubes; filter areas 2.4 to 86.4 sq.ft. 
Folder. Industrial Filter and Pump Co. 


21 Drain or Sampling Valve. Completely 
self draining because valve stem is seated 
on outside of valve body. For installations 
where valve seat is inside of vessel wall to 
prevent liquid from remaining in nipple & 


valve. Jerguson Gage & Valve Co. 


22 Teflon Tubing. Thin & heavy walled 
tubing fabricated from Teflon announced by 
Pennsylvania Fluoroplastics Co. 


23 Spectrometer. A_ liquid scintillation 
spectrometer which provides precise count- 
ing of carbon-14, & other beta 
emitting isotopes is new with Packard Instru- 
Adaptable to others as sulphur- 
35 & calcium-45. Many samples easily 
handled. Preparation said to be 
& faster than with solid or gas 


counting. Bulletin. 


tritium, 


ment Co. 


simpler 
phase 


24 PVC Tank Linings. Called Vyflex FL- 
85 lining is a continuous laminate of un- 
plasticized PVC on one face, & plasticized 
PVC on Strength & corrosion 
resistance of one type combines with 
flexibility & ability of the other in bonding 
Industries. 


the other. 


to steel, etc. Kaykor 


25 Vari-Speed Motor Drive. Reeves Pulley 
Co. announces a new No. 100 series Vari- 
Speed Motodrive for 1 h.p. applications. 
Saves 20% space, permits wider application 
as standard equipment on machinery or 
applications. Available in speed 
through 8:1 in 112 different 


actual 
ranges 2:1 
assemblies. 


26 Automatic Scale. Accurate weighing of 
sticky & non-free flowing materials accom- 
plished by Richardson Scale Co 
Delivers selected amount of material 
Called a weighin & weighout 


automatic 
scale. 
continuously. 
scale & consists of weigher, dial scale, & 
totalizer. 


27 Stainless Steel Pipe Fittings. 150 Ib. 
stainless steel pipe fittings now available 
from Watson-Stillman Div. of H. K. Porter 
Co., Inc., include 90° elbows, tees, 45° 
elbows, etc. in types 304 & 316 stainless 
steel. Bulletin lists dimensional specifications 
in sizes Ye to 2 in. both screw & socket- 
welding types. For use in chemical plants. 


28 Horizontal Pump Motor. Built to re- 
rated NEMA specifications a compact, hori- 
zontal close-coupled pump motor from U. S. 
Electrical Motors, Inc. 


29 Conduit Fittings. Thomas & Betts Co. 
now makes available liquid-tight conduit 
fittings for conduit diam. of 22 to 4 in. 


30 Mobile Hydraulic Unit. 
transfer contents of one 
another a low-cost, mobile hydraulic unit 
from Uhrden, Inc. Called Tubar Dumper 
unit is engineered with accent on speed, 
stability, efficiency & safety. 


Designed to 
container into 


(Continued on page 64) 
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COOPERATION ALL THE WAY 


from drawing board to reality! 














There's a vital factor in a successful chemical 





plant installation. Cooperation between Pritchard 





designers, engineers and construction superintendents and 











your staff is invaluable to you. It insures that the 
varied skills and abilities of Pritchard personnel in 
effecting efficient facilities for many varied chemical 
processes will produce the installation you need 


when you need it 











No installation, large or small, fails to receive 


this basic attribute of a successful contract from Pritchard 





Remember this the next time you build 








or expand. Contact Pritchard first. 


SNOUSTRYVS 
PARTNER FOR 
PROGRESS 





SLOWING THE 
GAS, POWFR 
PETROLEUM AND 


quanen amuennee LF. Pritchard & Co. 


BOSTON BUFFALO 
CWICAGO, NOUSTON 
WEW YORK Dept. 477, 4625 Roanoke Parkway, Kansas City 12, Mo, 
PITTSBURGH 
ST LOWS 
TULSA 
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31 Power Exhauster. Designed for roof 
application this power exhauster blows ex- 
haust air up & away from the roof. Rug- 


gedly constructed unit has no belts or 
pulleys. Sizes 1/2 to 5 h.p., four models. 
Bulletin 


32 Foamglas. A unique new material called 


Duraface Foamglas combines insulation & 





materials- 


40 Organic & Pharmaceutical Chemicals. A 
6-page bulletin listing selected synthetic or- 
ganic & pharmaceutical chemicals produced 
by National Aniline Div. Structural formulas, 
description & properties of 51 chemicals & 
pharmaceutical intermediates shown in sim- 
ple, graphic form. Includes many recently 
released items. 


iF 


107. Absorption refrigerating machines 
which have no major moving parts and 
produce chilled water from hot steam are 
now available for large capacity process 
cooling installations. Made by Carrier Corp., 
the new machines come in 11 sizes from 
100 to 700 tons. 

The machines will adjust automatically 
from full down to virtually zero load with 
little loss in efficiency, are designed to pro- 
duce low-cost cooling wherever an eco- 
nomical source of heat is available. They 
are particularly suitable when a source of 
steam is already available from a boiler or 
district steam mains or as a by-product of 
a steam-using process. Since it operates on 
low pressure steam, steam from back pres- 
sure turbines or exhausted from processing 
operations can be used. 

Light weight and without major moving 
parts the machine can be installed anywhere 
in the plant, putting the unit close to 
process requirements. It occupies a mini- 
mum of space and is vibrationless. 


apeonnencenconnne ennnens sonces ennennencconnnesenocen 


41 lon Exchange Resins. “The Use of lon 
Exchange Resins as Catalysts,” is the subject 
of a paper made available by National 
Aluminate Corp. Includes history, theory, 
techniques, literature references, other per- 
tinent information. 


42 Carboxyl Acids. M. W. Kellogg Co. has 
series of perhalogenated, 
acids which produce 
systems under cor- 
rosive & high temperature conditions. 


developed a 
monobasic carboxyl 


efficient emulsifying 


43 Synthetic Resins. Called “Resin Review” 
& published by Rohm & Haas Co. this 
monthly is of interest to all users of syn- 
thetic resins. Issue No. 15 covers, in addi- 
tion to short subjects, articles on polyester- 
urethane foams, resin reactivity, coatings, 
& beater additions. 


44 Stearic Acid. Hydroxy stearic acid, a 
new product from Swift & Co. for use in 
lubricating greases where consistency & 
stability are required over wide range of 
temperature & moisture conditions. 


EWR e@ ORE (Cont.) 
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Lnemica: Engineering Progress 


ceramic finish in a single block. A hard 
white ceramic finish fused to one surface 
on the block adds greater impact strength 
to inherent moisture-proof & insulating 
qualities. Erection of completely insulated 
& surface-finished walls permissible in one 
operation. For insulation of low & normal 
temperature storage & processing rooms. 
Pittsburgh Corning Corp. 


33 Packaged Mixers. A line of packaged 


fluid mixers announced by Philadelphia Gear 


45 Nitrile Latices. A binder insert section 
of Tech Book Facts on Chemigum latex for 
use in small particle size nitrile latices is 
available from Goodyear Tire & Rubber Co. 


46 Diamond Literature. Diamond Alkali Co. 
has prepared a handy checklist of available 
literature on their products including refer- 
ence manuals & handbooks, technical bul- 
letins & data sheets, folders & 
leaflets, as well as miscellaneous material. 


product 


DEVELOPMENTS OF THE MONTH (Cont.) 


a 





Maintenance is low and little supervision 
of the machine’s operation is required. It 
can be run automatic for a long time, is 
said to produce more cooling per ton of 
weight than any other type of refrigeration 
equipment. 

For full details circle number 
Data post card. 


107 on 


(Continued on page 66) 


47 Lithium. This chemical element which 
has grown from obscurity to big business 
is the subject of brochure from Foote Min- 
eral Co., titled “Life with Lithium.” Covers 
lithium grease, 


industrial chain reactions, 


available literature, etc. 


48 Essential Oils & Chemicals. Fritsche 
Brothers, Inc. have available a new catalog 
& price list of their products which include 
essential oils, aromatic chemicals, & allied 
products. 


49 Epoxy Resins. Conveniently divided 
into sections on room, moderate, & high 
temperature setting systems an epoxy resin 


selection chart from Furane Plastics, Inc. 


50 Rubber-Phenolics. A sixth edition of 
General Electric’s “Design File’ for rubber 
phenolics now available. Edition includes 
latest GE rubber-phenolic applications tested 
in electrical equipment, appliances, & ma- 
chinery. Covers 25 case histories. Stresses 
design advantages. 


51 Chelating & Sequestering Agents. Glyco 
Products Co., Inc. offers catalog on the 


parts handling, polishing & plating, etc. 


"carmen 


Works, plus a complete fluid mixer service. 
Their engineers are prepared to specify 
agitation to meet full process requirements. 


34 Industrial Gloves. Flock-lined neoprene 
in the form of industrial gloves is intro- 
duced by Pioneer Rubber Co. The Stanzoil 
NS-35 features lining of tiny cotton particles 
bonded to inside of Dupont milled neoprene 
Effective molded non-slip grip 
For use in inspection, 


outer glove. 
on fingers & palm. 









“Tetrines” which gives a full description & 
effect of using these chelating & sequester- 
ing agents for increasing stability of emul- 
sions. 


52 Phenolic Resins. 
for making resins from high boiling phenols 
& meta-phenols 220, have been developed 
by Carbide and Carbon Chemicals Co. 


53 Choline Salt. 
Corp. announces addition of Hetab, an in- 
dustrial grade choline salt to its line of 
Data sheet available on 2-Hy- 
bicarbonate 


Starting formulations 


Commercial Solvents 


chemicals. 
droxyethyltrimethylammonium 
includes specifications, physical & chemical 
properties, also uses. 


54 Synthetic Polysaccharides. 
nounced by Corn Products 
availability of Argo Polyose. 
These synthetic polysaccharides available in 
four fluidity grades. Products have proper- 
ties similar to vegetable gums of arabic 
type, high soluble dextrines & other water 
soluble adhesives. Technical bulletin avail- 
able. 


55 Eastman Chemicals. 
product-guide catalog from Eastman Chemi- 
cal Products, Inc. includes up-to-the-minute 
information valuable to chemists, chemical 


Recently an- 
Refining Co. 
commercial 


A newly revised 


engineers, & purchasing agents. 


56 Silicone Rubber. A two-color briefing 
bulletin on Silastic the new Dow Corning 
silicone rubber is divided into sections on 
properties & performance as affected by 
temperatures, weathering, compression, & 
chemicals. Well illustrated with charts, etc. 


57 Activated Carbon. 
pollution control using activated carbon is 
explored in a_ technical bulletin from 
Barnebey-Cheney Co. Lists & describes var- 
ious atmospheric contaminants, & ten types 
of treatment to eliminate or reduce them in 


Literature on air 


industrial exhaust gases. 


58 Hand Cream. Substantial lessening of 
severity in occupational skin disorders is 
claimed for Barrier cream, a product of 
Ayerst Laboratories. Forms an invisible pro- 
tective barrier to reinforce skin’s natural 
power of resistance to irritants. 


59 Organic Chemicals. Just published, an 
organic chemical catalog from Antara 
Chemicals Div., General Aniline & Film Corp. 
Index includes alphabetical listing of each 
product & most common synonyms. Data 
section lists chemicals alphabetically under 
normal Antara designation. 


60 Aero Cyanuric Chloride. Booklet covers 
the latest data on this product, discusses its 
properties, chemistry & current applications 
in such fields as plastics & resins, pharma- 
ceuticals, explosives, textiles & others. 
American Cyanamid Co. 


(Continued on page 66) 
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Specifying stainless steel valves or fittings is duck soup with this new 
versatile, easy-to-use catalog. Available in a wide variety of styles and 
bindings, the new COOPER ALLOY CATALOG can be custom 
tailored to meet your needs. Check these possibilities. 


4 INDIVIDUAL PRODUCT BOOKLETS ... 12 pocket size booklets each 
presenting a specific type of valve or fitting. Size ranges, dimensio 1s, 
pressure ratings, materials of construction are included. 


VALVES | FirTTines 
a. Gate Valves a. Screwed Fittings 

b. Globe Valves b. Flanged Fittings 

c. Check Valves c. Flanges 

d. Angle, ““Y"’ Valves d. Welding Fittings 

e. Sampling, Tank, Needle Valves |e. Quikupl Fittings 

f. Accessories f. Drainage, Hose, Sanitary Fittings 


@ INDIVIDUAL PRODUCT CARDS ... Printed from the same plates as 
the individual booklets, these easy to handle index cards can be kept 
in a desk box or drawer file. Attached to inquiry or order they cut 
down on error. 


3 SIMPLIFIED VALVE CATALOG (#55D)...64 page 6” x 9” catalog—same 
data as individual valve product booklets. Excellent for desk file, 
drawer or tool box. 


& SIMPLIFIED FITTING CATALOG (#55F).. . 32 page 6” x 9” fitting 
catalog—same data as individual product booklets. Excellent for 
desk file, drawer or tool box. 


§ CATALOG PACKET... Catalogs 55D and 55F housed in an attractive 
double pocket folder. Convenient for keeping price lists and technical 
data along with catalogs. 


G VALVE TECHNICAL DATA... 12 page 6” x 9” technical booklet giving 
details on valve design, maintenance and repair. 


Z ENGINEERING DATA... 16 page 6” x 9” technical manual containing 
data often needed by draftsmen, plant engineers or operating men. 
Tube and pipe dimensions, pressure-temperature ratings, thread 
standards and the like are included. 


@ DELUXE CATALOG (#55) .. . Bound by means of twin plastic combs, 
set inside a hard cover of blue buckram, the deluxe catalog is some- 
thing unique. You will find it the easiest to use and the most complete 
in the industry. Major sections include: 

a. Six individual valve bookiets, arranged in step down fashion so 
that complete visible indexing is obtained. 

b. Valve technical data booklet, visibly indexed behind the six 
valve booklets. 

c. Six individual fitting booklets arranged in step down fashion so 
that complete visible indexing is obtained. 

d. Engineering data book, visibly indexed behind the six fitting 
booklets. 


To get the COOPER ALLOY STAINLESS STEEL VALVE AND 
FITTING CATALOG best suited to your needs, circle the appro- 
priate number and mail with your card or a personal note to PUBLIC 
RELATIONS DIVISION. 


COOPER ALLOY 


CORPORATION « HILLSIDE, N.J 
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65 Mixer. The rapid dispersion of such 
materials as solids in liquids, liquids in 
liquids, & gases in liquids has motivated 
the design of the Lancaster Disperser. Uses 
severe hydraulic shear to obtain dispersion. 
Lancaster Chemical Corp. 

A well-illustrated & doc- 
umented bulletin on Permutit Co.’s pre- 
cipitator describes applications, operation, 
design, advantages, etc. Available in three 
basic designs unit removes impurities from 


66 Precipitator. 


DEVELOPMENTS OF THE MONTH (Cont.) 


108. All the basic materials and reference 
data needed to explore the properties of 
twelve of the newest cation and anion re- 
sins in both highly basic and weakly basic 
types are provided in a new model demin- 
eralizer or ion-exchange kit put out by 
Barnstead Still & Sterilizer Co. 

The complete unit consists of two trans- 
parent lucite ion-exchange columns, twelve 
jars of resins of assorted types, five cation 
and seven anion, and a manual of more 
than 100 pages of technical data on the 
resins. Instructions for operating as a 
mixed-bed or a two-bed ion exchanger are 
included and additional units can be con- 
nected in series for multiple bed experi- 
ments. 

Intended for research or as a demonstra- 
tion unit, the kit should also prove an 
effective teaching aid. It permits experi- 
ments on a small scale with results im- 
mediately available. The entire kit is priced 
at $69.00 for everything. 


ee 


liquid by precipitation, absorption, settling, 
& filtration. Requires less space, chemicals, 
& reaction time than previous designs. 

67 Hydro Filter. National Dust Collector 
Co. bulletin on their hydro filter gives 
complete information on this air scrubber. 
Operates on theory of filtration through 
packed media. 

68 Pressure Generators. Milton Roy Co.’s 
new bulletin describes the aiROYmetric 
pressure generators. Said to produce hydro- 
static pressures to 500 times greater than 
normal plant air supplies. 

69 Vertical Turbine Pumps. Especially de- 
signed for use in industrial & municipal 
primary water supply these Verti-Line pumps 
are described in a new folder from Layne 
& Bowler Pump Co. 

70 Tank Trailer. A safety-engineered tank 
trailer of glassed steel construction permits 
ready to use delivery of many corrosive 
liquids. Ideal for delivery of materials 
corrosive at room temperature or which 
must be delivered in a pure state. Designed 
& fabricated by Pfaudler Co. the 2,200 gal. 
unit handles all acids except hydrofluoric 
& alkalies to pH 12. 

71 Teflon Pipe. Called Fluoroflex-T Teflon 
laminated pipe from Resistoflex Corp. is 
chemically inert, corrosion-proof, serviceable 
to 500°F., & lightweight. 

72 Aluminum Drums. From Reynolds Metal 
Co. a bulletin on Benson aluminum chem- 
designed to cut replacement 
labor & materials costs, & 


ical drums 


costs, reduce 
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slash shipping costs. Strong, lightweight, & 
rustproof. For shipment of acids, alcohols, 
essential oils, many other materials. 


73 Proximity Meter. A technical & applica- 
tion manual on instrument can detect 
@ temperature change of one thousandth 
of one degree centrigrade or as minute as 
one millionth of an inch. Robertshaw-Fulton 
Controls Co. 


75 Stainless Steel Alloy Products. For the 
special use of the oil & chemical industries 
unique new stainless alloy products from 
Solar Aircraft Co. Include expansion joints, 
gas turbine power plants, coatings, shell 








For further information circle number 108 
on Data post card. 


mold castings, & custom designed products. 
Illustrated bulletin. 

76 Rotary Dryers. Modern & improved 
rotary steam tube dryers improve the 
products of the soda ash industry. Bulletin 
from Struthers Wells Corp. outlines savings 
as compared with other types, as well as 
mechanical features. Sizes from 5 to 8 ft. 
diam.; lengths 50 to near 100 ft. 

77 Process Equipment. A_ condensed, 
illustrated catalog on Syntron Co. equip- 
ment covers valves, switches, feeders, con- 
veyors, rectifiers, & many others. Each 
item illustrated & accompanied by details. 
78 Technical Charts. A compilation of 
bulletins featuring specifications for special 
recording charts has just been issued by 
Charts, Inc. For special use of 
instrument men. Subjects include chart 
paper, special recording papers, roll chart 
punch sizes & others. 

79 Gas-Fired Heaters. Quiet, dependable 
automatically controlled gas-fired unit & duct 
heaters by L. J. Wing Mfg. Co. are subject 
of new bulletin. Features of construction, 
specifications, dimensions are included. 


Technical 


80 Spray Nozzles. Yarway Non-Clog noz- 
zles are the subject of a 20-page booklet 
said to cover all phases of cooling, recool- 
ing, washing, rinsing, & other spray opera- 
tions. 

81 Fork Lift Trucks. Liquefied petroleum 
gas fueled fork lift trucks have found special 
interest with manufacturers, warehousemen, 
& others with materials handling operations. 


Chemical Engineering Progress 


Towmotor Corp. bulletin shows schematic 
drawings & photo diagrams. 


82 Filters. A new Denver Equipment Co. 
filter bulletin offers an analysis of any 
filtration problem. Illustrated, it describes 
the units in their line used by metallurgical, 
chemical, coal; cement, & other industries. 
Filters are engineered to produce a drier 
filter cake, reduce shutdown time, & filter 
area is increased to handie more than one 
product at a time. 


83 Permanent Magnets. Catalog from Eriez 
Mfg. Co. offers over 150 magnetic installa- 
tions now solving unwanted iron problems. 
Includes magnets, plates, pulleys, drums, 
traps, etc. for use in the chemical glass, 
metal, food, & other industries. 


84 Scales. There are over 800 specialized 
models of Exact Weight Scale Co. units for 
use in testing, blending, processing, pack- 
aging, & inspection by non-scientific person- 
nel. Mechanical, electrical, & electronic 
types. Selection assistance offered. 


85 Gears. Ring gears for mill & kiln use 
from Falk Corp. Their engineering report 
6170 covers advantages of helical gearing 
for mill and kiln drives. Well illustrated 
it also carries cutaway views & describes 
advantages of present over earlier types. 


86 Temperature Instruments. Filled thermal 
systems for indicating, recording, con- 
trolling, transmitting, & programming tem- 
peratures from —400 to +1,000°F. are 
illustrated in new Fischer & Porter catalog. 


87 Steam Generators. A new series of 
Foster Wheeler water tube packaged steam 
generators in sizes 10,000 to 46,000 Ib./ 
steam/hr. for oil or gas firing are subject 
of l6-page catalog. Gives capacities, di- 
mensions, other features. Also sectional 


drawings & installation photographs. 


88 Plug Valves. Diaphragm contro! valves 
with Flash-Flo plugs eliminate destructive 
vibration, trim deterioration & high noise 
level which occur on flashing liquid service. 
Plug has threaded holes geometrically 
spaced around its skirt to create turbulence 
& distribute energy release over a large 
Sizes 3 to 16 in. with single or 
seated construction. Hammel-Dahl 


surface. 
double 
Co. 

89 Valve Operators. Tork-Master 
button electrically controlled valve operators 
for use on globe, plug, butterfly & other 
valves in sizes from 212 in. upwards avail- 
able from Harvill Corp. 

91 Venturi Nozzle. Builders-Providence, 
Inc. bulletin tells of large power savings 
realized through use of a Venturi insert 
nozzle for metering liquid, steam, air, or gas. 


92 Industrial Meters. Buffalo Meter Co. 
announces a new catalog of Niagara in- 
dustrial liquid meters. 

97 Refractometer. A bulletin from Con- 
solidated Engineering Corp. releases spec- 
ifications & performance data on a process 
This is one of four plant- 
type analytical instruments acquired from 
Phillips Petroleum Co. Designed for con- 
tinuous monitoring of refractive index of 
liquid process streams. Unit is field proven, 
simple, compact, & requires 4 x 6 ft. for 
installation. Operates on less than 100 
watts of 115 v. a.c. power. Bulletin sup- 
plies other pertinent data. 


push 


refractometer. 
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A healthy youngster’s natural grin is “chromium plated” after a 
conflict with soap and water. But it’s his all-the-way-through character 
that measures his ability to cope with problems. 

That's the way it is with stainless steel. And—important fact—varying 
amounts of chromium and other metals can be alloyed with steel to 
give stainless the specific all-the-way-through character needed to 
meet special problems. 

Sun Ship has earned a reputation for mastering many special problems 
in its decades of service to the chemical, petrochemical, petroleum 
and other industries which face problems in fabrication and spe- 
cialized machinery. 

Now, with its new segregated Alloy Products Shop in operation, 
Sun Ship is using its experience and precise workmanship to adapt 
the superb qualities of stainless steel and other alloys to the equipment 
needs of the many industries it serves. In this shop are fabricated all 
grades of stainless, alloy, and aluminum. 


Our Sales Engineering Department will be glad to discuss the value 
of this shop and its products in meeting your specific problems. 


Sun Ship also makes all types of carbon steel pressure vessels. 





& DRY DOCK COMPANY 


ON THE DELAWARE « CHESTER, PA. * 25 BROADWAY, NEW YORK CITY 
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INDUSTRIAL NEWS 


Left: Reciprocating air 
compressor 


Below: Garlock 809 Floating Higher output of the heavier types of 
Metal Packing split- nylon yarn, for use in tire cord and 
case design textile applications, will be the result of 

a 30-million-pound-per-year increase it 
the capacity of Chemstrand’s Pensacola, 
Fla., nylon plant. 

Work on the expansion at the United 
State’s first wholly integrated nylor 
plant will begin immediately. Production 
resulting from the increase in capacity 
is expected to be available in 1956 
Total capacity of the plant will then be 


88 million pounds per year. 


A 5,500 sq. ft. control laboratory has 
just been completed in Berkeley 
Heights, N. J., by the Berkeley Chem- 
ical Corp., manutacturing afhliate of 


‘ Millmaster Chemical Corp. New York. 
For air compressors, users report O 


Double pentaerythritol capacity, one 
GARLOCK ce PLIT-= Case of the most modern explosives manu- 
facturing units in the country, and 
new capacity for nitrogen products, 
METAL PACKINGS will be the result of a series of new 
constructions, expansions, and reloca 
- tions underway at Hercules Powder 
have 2 big advantages Company. 
New pentaerythritol plant, at Louisi- 
ana, Mo., will have annual productio1 


| LONG, TROUBLE-FREE LIFE. of 24 million pounds of pentaerythritol 
° 





100 million pounds of formaldehyde, wil 


ROUND COPPER : 
GASKET Minimum of 7 years with proper aye ; “ 
lubricati cost total investment of $6 million, will 
warTpeewene make Hercules world’s largest producer 


of pentaerythritol. Under construction, 








plant will be ready late in 1956 


2 CAN BE INSTALLED WITHOUT 
* DISCONNECTING THE ROD. 


Downtime is reduced toa minimum. scheduled to begin in the fall, cost $2 


After modernization and expansion of 


its Bacchus, Utah, dynamite plant, 











million, be completed in the fall of 





1956, Hercules will have transferred its 
You can eliminate the cost of frequent packing replacements and un- present dynamite facilities in Contra 
necessary downtime by installing Garlock split-case metal packings Costa County, Calif. to the Utah plant 
on your reciprocating air compressors. Service reports show that these Result: The Utah plant will be one of 
Garlock metal packings have given 15 years and more of trouble free the most modern explosives manufactur 
service with a minimum of rod wear. ing units in the country; Contra Costa 
For complete information, call your Garlock representative or write 
today for Brochure 3889. 


plant will be devoted iu ively to 
nitrogen products and hemicals 
with plenty of room available for expat 
sion if needed. 

THE GARLOCK PACKING COMPANY, PALMYRA, N. Y. Storage magazines will be | 


Sales Offices and Warehouses: Baltimore, Birmingham, Boston, Buffalo, the West Coast to supply 

Chicago Cincinnati Cleveland, Denver, Detroit Houston, Los Angeles, who have bought explosives from the 

New Orleans, New York City, Palmyra (N.Y.), Philadelphia, Pittsburgh, / es : ie, 

Portland (Ore.), Salt Lake City, San Francisco, St. Louis, Seattle, Spokane Calitornmia plant. — 

Tulsa 

In Canada: The Garlock Packing C any of Canada Ltd., Toronto, Ont t 

a Sa eee ae ee SS —— New plant and warehouse of the 
Solvents and Chemicals Group brings 
readily-available petroleum naphthas, 


normal and secondary alcohols and ace 
tates, ketones, aromatic solvents, chlor 
7.3 inated solvents, and many other products 


to the Dallas area. The plant, built by 


PACKINGS, GASKETS, OIL SEALS, lexas Solvents and Chemicals Company 
MECHANICAL SEALS, RUBBER EXPANSION JOINTS is the 17th local service plant of the 
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LJ ” 
Lips Bulk Materials Tue S-A “ZIPPER” Conveyor-Elevator seals bulk mae 


terials into a rubber “tube” that moves with the load. Con- 
veys up, down or horizontally — in one or more planes 


Into a without crushing or packing granular, flaky, pulverized or 


lumpy materials. There’s no agitation, no segregation, no 





dé . 7 7 abrasion against conveyor sides, no pressure exerted on the 
Movin | e ine to material to move it. The load is fully enclosed — there’s 
no chance for spillage — dust is sealed in, contamination 


sealed out. 


Prevent Degradation, comics oiscrarse 


“ZIPPER” belt opens for loading and discharge. There 


— = . . . . - 
are no pockets in which material can collect. “ZIPPERS 
on amina ion, us are equally suitable for long or short distance conveying 


and elevating in minimum space and with simple support 







Power requirements are usually less than for conventional 





conveyors handling similar loads 


“ZIPPER” , ) ) 
For more facts and typical arranzements, write for Bul- 


CONVEYOR-ELEVATORS letin 349. 










for sealed handling of “ZIPPER is belt conveyor with rubber side-walls 


and teeth which are automatically spread, meshed 
and locked by rollers os belt travels past closing 


BULK FOOD, CHEMICALS, GRAIN station. Also opens automatically 







Hitting, 


x: 


i 


ZIPPER BELT 
OPEN BOR LOADING 








ZIPPER BELT 
CLOSED 








SrepHens-ADAMSON MFG. co. 


57 Ridgeway Avenue, Avrora, Illinois . los Angeles, Calif. . Belleville, Ontario 









Engineering Division Standard Products Division Sealmaster Division 






Specialists in the design and A complete line of conveyor A complete line of industrial ball 
accessories including centrifugal 
manufacture of all types of bulk loaders—car pullers—bin leve bearing units available in both 





materials conveying systems. controls—etc. standard and specia! housings. 
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INDUSTRIAL NEWS 


Sodium to be used in the reduction 
process for titanium sponge at the 
under-construction Ashtabula plant of 
Electro Metallurgical Company, a Divi- 
sion of Union Carbide and Carbon Cor- 
poration. The sodium will be purchased 
from U. S. Industrial Chemicals Co., 
Division of National Distillers Products 
Corporation. 

Due to the rigorous specifications an 
atmosphere of pure argon will be used in 
the refining process, resulting in sodium 
of a purity not previously available 
commercially. The argon will be sup 
plied by the Ashtabula plant of Linde 
\ir Products Company, another Division 
of Union Carbide. 

The Electromet plant, which will have 
a capacity of 7,500 tons of titanium metal 
per year, is expected to be in produ 
tion by mid-1956 


Second of four 10,000 barrel per day 
UOP platforming units being built 
for Gulf Oil went on stream recently 
at Gulf’s Toledo refinery. 

The unit, designed, engineered and 
licensed by Universal Oil Products Com- 
pany, produces a debutinized Platform 
ate of 98 F-1 octane number with 3 cc 
TEL from a straight run naphtha which 
boils in the range of 206 degrees F. to 
357 degrees F. 0 


Latest thing in chemical research, de- 
velopment, and engineering facilities 
Newark Wire Cloth is made of all malleable metals such as aluminum, is National Aniline Division’s (Allied 
Chemical) new Research and Engineer- 
brass, bronze, phosphor bronze, copper, monel, Nichrome, nickel and stainless ing Center in Buffalo, N. Y. 


steel; as well as the noble metals such as gold, silver, platinum, etc. 


This wide range of metals enables you to select the one wire cloth to meet your 


conditions of corrosion and/or contamination. 


In all metals, Newark Wire Cloth is accurately woven in a wide range of meshes, 


ranging from very coarse (4 inch space cloth), to extremely fine (up to 400 


mesh). Our reputation for ‘Accuracy’ through more than 75 years is your 
guarantee of wire cloth quality. 
Constructed in two matching build- 
a : . ings, the Engineering section of the 
We maintain a large stock of popular sizes in the more commonly used metals ie - ; 
Center is two stories high, will be oc- 
and can make prompt shipment. Let us quote on your requirements. cupied by a staff of about 135. 0 
Problems which might require several 
Send for our New Catalog E. ix weeks to solve on desk calculators can 
be solved in a matter of minutes by 
the new ElectroData computer i 
stalled at Shell Development’s [Emery- 


de ville, ( alif., research center. 
The instrument is the fastest in use 
at Shell, can calculate a mass spectro- 


scopic analysis in about 20 seconds. 


Cc oO M PA NY Perhaps its most important use will be 


for data reduction, and for setting up a 


351 VERONA AVENUE * NEWARK 4, NEW JERSEY mathematical model of the refinery. O 
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es E 
WHERE HAVEG EQUIPMENT IS INSTALLED 


TRADE MARK REG. U. 5. PAT. OFF. 


PIPE - OUCT - 


' 
} 


* 


«eee 
Weemmens oe 


4 


A typical large installation of Haveg pipe, valves and fittings showing simple method of 
support required. Haveg pipe is unaffected by thermal shock, seldom requires insulation 


FITTINGS = 





VALVES = PUMPS 





These Haveg parts are used in pumps for hot 
(104°F.) 30 Hydrochloric acid, Typical record: 
33 months without replacing a single part. Many 
users report even longer | 





Escape potential valve troubles by buying Haveg 
y-valves and diaphragm valves which are smooth 
molded, exactingly machined, tested in the Haveg 


factory. Haveg works with you on special designs! 


Processing Corrosion has been Controlled! 


Where liquids get hot and corrosive, it pays to consider all 
the facts about Haveg piping systems. Haveg has all the 
major ingredients for good chemical piping. Strength. Dura- 
bility. Light weight. Outstanding resistance to corrosion 
and thermal shock. 


It withstands rapid temperature changes and enables you 
to go into a high range of process temperatures with com- 
plete safety and a proven history of reliable performance. 
Haveg piping resists corrosion of practically all acids (ex- 
cept oxidizing acids) and lasts for years without repairs or 
maintenance. 


Haveg piping is molded in diameters of ¥2” up and comes 
in lengths to 10’. It can be cut and fitted on the job (a new 
Haveg tool makes this even simpler—ask your Haveg en- 
gineer for details). For handling corrosive gases or fumes, 


ATLANTA, Exchange 3821 . CLEVELAND 20, Washington 1-8700 


DETROIT 39, Kenwood 1-1785 ° HOUSTON 4, Jackson 6840 
LOS ANGELES 14, Mutual 1105 ° SEATTLE 7, Hemlock 1351 


CHICAGO I1, Delaware 7-6088 + WESTFIELD, N. J., Westfield 2-7383 
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Haveg duct is made in cylindrical or rectangular shape with 
lighter walls. Fume hoods, bifurcators, fan housings, fit- 
tings, all are made from Haveg and give complete contain- 
ment and control of corrosives. 


It's a long story telling all about Haveg, the moldable, 
thermosetting plastic material made of acid-digested asbes- 
tos and synthetic resins. Haveg is both a material and a 
service . . . it comes from America’s first molders of 
corrosion-resistant plastic equipment. It can be as big as a 
200’ stack, as small as a miniature pump part. Call the 
experienced sales engineer listed. Write for the 64-page 
illustrated Bulletin F-6 which contains size and chemical 
resistance charts, design specifications. Remember, Haveg 
is a logical, proven answer to your design problems in 
handling hot, corrosive liquids; in fact, in all equipment 
that must control processing corrosion. 


AV CORPORATION 


900 GREENBANK ROAD + WILMINGTON 3. DELAWARE 
FACTORY: MARSHALLTON, DEL. « WYman 8-2276 





INDUSTRIAL NEWS 
EXTRACTION Canada’s first titanium pigment plant 


will be built by National Lead Com- 
pany, through its subsidiary Canadian 
Titanium Pigments Ltd., at Varennes, 
Que. Cost of construction: $15 million. 
Production is expected to begin in 1957. 

0 
Semi-automatic control of oil pipeline 
pressure and flow by means of elec- 
trical pressure-sensing devices has 
been provided for the handling of Can- 
adian crude oil at two pumping stations 
completed recently on the new 256 mile, 
16-in. pipeline of Minnesota Pipe Line 
Company. The pipe line connects 
the Great Northern Oil Company’s new 
25,000-bbl.-per-day refinery at Pine 


One FEinc Continuous Filter : 2 Bend, Minnesota, near St. Paul, with a 
Se delivery point on Lakehead Pipe Line 
é Company at Clearbrook, Minnesota. 
Replaces Two Presses | 
+ 
and Six Men 


Looking at this clean, quiet picture, you’d never know this 
filtration job was formerly a hot, steamy mess, requiring 
six men per shift to load and unload wet, acid-laden press 
blankets, racks and press cars of two stop-and-go hydraulic 
presses. 


Now it’s a smooth-running, really continuous filtration’ 
operation, on this big FEinc String Discharge Filter. Only 
one operator is now required, with very little to do except 
watch the cake roll off hour after hour. Even the daily ae Que of the two mew stations is ot 


washup takes little time and effort. oat Clearbrook and the other is located near 

, , Little Falls, Minnesota. Five Baldwin 

Pectin recovery is reported to be as good as formerly. 07 . Algae 
SR-4 pressure cells, operating on the 


Losses due to leakage and spillage have been eliminated. oes principle of the SR-4 bonded resistance 
The dynel cloth on this filter lasts more than a year ...a ; wire strain gage, are used at each pump- 
substantial saving in the cost of filter cloth. 3 ing station to measure station suction 


The pulp is lifted from the filter by continuous orlon and discharge pressures. Two of the 


strings . . . the famous FEinc String Discharge which success- 
‘ : . the discharge line beyond an automatic 
fully handles all types of cakes ranging from thin slimes to 
, ’ , = pressure control valve, are electrically 
thick heavy sludges. There’s no smearing, blinding or plug- iv : ied with oa Wanhes snalio 
. Mbp} back.” : connected with a oxboro recorder- 
ging of the fabric, and no loss due to “blow-back. ; penteaiien alidts coniedia Gila voles 
pneumatically. O 


pressure cells, one on suction and one on 


You too can improve production rates at lower cost in : 
many of your filtration operations with the continuous . . . a Substantial expansion of polystyrene 
really continuous . . . FEinc String Discharge Filter. Find out abe manufacturing facilities at Foster 
more about what these versatile efficient filters can do for i Grant's Leominster, Mass., plant, has 
you. And ask about the new FEinc Horizontal Rotary Vacuum be been made necessary by an earlier ex- 


Filter for crystalline or fibrous pulps. Write today. “z pansion in the company’s styrene mono- 
ps mer production at Baton Rouge, La., 


e: where production is expected to be 

Ask for J doubled by the end of the year. O 
Bulletin 103 . - . Now underway is American Oil Co.’s 
Spm Sw 35, ° j finery o be 
Filtration Engineers, Inc. new 5,000 bbl day ws inery t . e 

vas built near Yorktown, Va. Designer and 

builder is M. W. Kellogg Co. CJ 


CUSTOM DESIGNERS AND MANUFACTURERS OF ALL . iow 
TYPES OF CONTINUOUS FILTRATION EQUIPMENT Hite | A new plant is being built for the 
L.O.F. Glass Fibers Co. at Defiance, 


O., by Paul C. Peters Company, Toledo 
heel «o 155 ORATON STREET © NEWARK 4, WN, J. : 0 
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Valve of HASTELLOY alloy B, 
above, and others of the same 
nickel-base alloy installed in Shell 





Oil Company’s refinery at Wood 
River, Ill., to assure adequate 
resistance to strong corrosives. 


Where steel valves fail in a day... 
“HASTELLOY” alloy B lasts indefinitely 


HANDLING SULPHURIC ACID (pH 2—5) on one side 
and live steam on the other, the valve in the center, 
above, lasts indefinitely ... 


Why? Because it’s made of HASTELLOY alloy 
B, one in a series of nickel-base alloys produced and 
sold under the trade-mark “HASTELLOY”, by 
Haynes Stellite Company, a Division of Union 
Carbide and Carbon Corporation, Kokomo, Indiana. 

The valve illustrated serves the neutralizer unit 
in a large refinery. A carbon steel valve previously 
installed lasted only one day, which indicates the 
severity of the service. 

This refinery also uses valves of HASTELLOY 
alloy B on a reboiler that recovers antimony tri- 
chloride and aluminum chloride. And, pumps of 


4S, 
INCO, 
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HASTELLOY alloy recycle the corrosive catalyst. 
At the bottom of a light oil treater in this refinery, 
you'll find a valve of alloy B handling sulphuric 
acid at varying strengths and temperatures up to 
120°F. 

Despite corrosive chemicals and live steam, these 
valves of nickel-base alloys, in most instances, last 
indefinitely without leakage. 

Give your tough jobs toa HASTELLOY alloy or 
some other high-nickel alloy that you know will 
resist strong corrosives. 

Whatever your metal difficulty, let us give you 
the benefit of our wide practical experience in this 
field. Write for List A of available publications. It 
includes a simple form that makes it easy for you 
to outline your problem. 


67 Wall Street 


THE INTERNATIONAL NICKEL COMPANY, INC, 2.04. 82% 
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| INDUSTRIAL NEWS 


| First U. S. installation at a major 
ATERIAL; | steel plant to make anhydrous am- 
monia from hydrogen produced from 
raw coke oven gas, is ready to go into 
construction at LU. S. Steel's Columbia 
Geneva Steel Division’s Geneva plam 
Designer and builder of the plant will 
be the Chemical Plants Division 


Blaw-Knox. C) 


Plyophen liquid and powdered phe- 
nolic resins will be produced in Reich- 
hold Chemical’s new Kansas City, 
Kan., plant. Move is another in Reich 
hold’s plan of producing near customers 
Present plant will supply phenolics to 
the many manufacturers of fibrous glass- 
resin products in the area. 

Future Kansas City plans include in 
stallation of a formaldehyde plant and 


Paul ©. Abbé plastic the gradual production of RCI’s full 
lined Cone Blender 
thoroughly mixes will be in actual production before 1955 
and discharges sticky ends. cr 
material. 


line of chemicals and resins. The plant 


First combination UOP Platforming- 

Unifining unit to go into operation 

outside the United States has gon 

on stream at the refinery of McColl 

Frontenac Oil Company. Ltd., Montreal 

A metals manufacturing firm had difficulty blending The combination unit has a design 

one of their compounds, because one of the ingredients capacity of 11,970 barrels per day of 
in this compound adhered to the sides of their Mixer. Not fresh feed. The Unifining unit is serv- 
only was a uniform mix impossible to obtain, but the ing as a feed preparation section for the 
batches would not discharge satisfactorily. Platformer, and uses excess hydroger 
from the Platforming operation to proc 


After considerable investigation, and experimentation with four ess straight run naphthas derived from 
different types of blending equipment, this company selected a Arabian or a mixture of Venezeulan 
Paul O. Abbé Double Cone Blender with a special plastic lining. | les. 

Due to the low coefficient of friction of the plastic, the problem of the | An increase of 10% in the total an- 
material adhering to the sides of the Mixer was completely elimin- | nual output of SRF type carbon black 


ated. Homogeneous mixing resulted, and batches discharged readily. | will bé the result of major new produc 
tion facilities being constructed at th 


The manufacturer now states: “The Blender performs as repre- | Witco-Continental plant at Eunice, 
sented and you gave us excellent service. The equipment has been | N. M. 
installed for two years. The plastic liner has been checked periodi- | fhe new facilities will produce 
call and it shows no si n of wear “ 25,000,000 pounds of SRF carbon black, 
y 3 F mainly for automotive requirements 
Whether your particular blending difficulty is due to the adhe- | Availability of plentiful natural ¢ 
. . *. . | “tate » choice yf : vn id he 
sion of material or not, the long and varied experience of Paul O. er chon = grew sor 
n . . . — new units are expected e in tul 
Abbé is available to help you solve it. Write us today, outlining any Ahm es oo = 
gr ve production early in 1956 
grinding or mixing problems you may have. 


First plant in America designed ex- 
clusively to produce reagent chemicals 
was opened recently by Fisher Scientific 
Company. Located at Fair Lawn, N. J., 
the giant plant will produce high purity 
reagents in small, carefully tested, 


lots. O 


= 
271 Center Ave. ) PAUL 0. AB BE ms | Little Falls, N. J. A $16 million expansion program is 
oO : 


being mapped by the Marquette 

Qa Cement Manufacturing Co., Chicago. 

«% 

+ | The e , 
N 3 million barrels to the company’s annual 


7 


Pa STE production. a 


The expansion is expected to add nearly 


Chemical Engineering Progress September, 1955 








a | INDUSTRIAL NEWS 


You can stay in the lead 
product 


through operation of “NATIONAL” Conveyor Dryers 


with faster production, lower operating costs and improved 


the ultimate in 


modern Dryer design and efficiency. Pictured above: Upper, large ‘Multiple-Unit, Multiple- 
Apron dryer; lower, fourteen-section Multiple-Unit Single-Apron machine. 


NEW “PA” CONSTRUCTION 


“P4” Construction means a precision-built, pre- 
fabricated, truss-type structure, providing a new meas- 
ure of strength, rigidity and durability. Advantages 
to the customer are obvious: Longer service life for 
the Dryer; smoother operation; freer access for clean- 
ing and maintenance; and reduction of installation 
time in the customer's plant of as much as 50%. 
Another important feature of “P-4” Truss Type Con- 
struction is that the special method of attaching the 
panels meets all Underwriter’s Codes covering ex- 
plosion hazards. 


IMPROVED HOUSING PANELS 


The new insulated panels (Patented and Patents 
Pending) used for the housing are larger, stronger, 
more rigid, and, with their 4” insulation, provide 
greater protection against heat loss. They are of 
trussed-and-tensioned, non-through-metal construction 
and incorporate expansion-contraction compensation. 


IMPROVED AIR DISTRIBUTION AND 
CONTROL 

The exceptionally high drying speed of “NATIONAL” 
Dryers results from a combination of adjustable fan 
power and a unique air distribution system, controlled 
to assure equal volume of air to the entire run. There 
is no “shading’”’—no uneven drying. This arrangement 
permits drying at consistently higher speeds than 
those previously permissible. Patented Indexing 


Orifices, Turning Vanes and other devices and ar- 
rangements assure unequalled versatility and precision 
in air distribution and control. 


SUPER-POWER FANS 


“NATIONAL” has developed the adjustable-pitch 
principle into its axial-flow fans which provides far 
greater operating potentials than heretofore used in 
any drying machinery. Greater speeds and volume of 
air can now be employed and adjusted to the specific 
requirements of the drying operation. The new fan 
construction includes special alloyed metals fabricated 
by an improved welding technique. The Fan mount- 
ings, insulation and lubricating systems have also been 
redesigned to provide improved smoothness of opera- 
tion and virtually no maintenance. 
o . > 

Other features of “NATIONAL” Conveyor Dryers 
include continuous hopper feeds; automatic leveler 
to conveyor belt; pressure extraction and heating for 
pre-drying. 


Write for Complete Information 


RYING MACHINERY CO. 


LEHIGH AVENUE and HANCOCK STREET 
PHILADELPHIA 33, PENNA. 


New England Agent: JONES & HUNT INC., Gloucester, Moss. 
Cable Address: “NADRYMA”—W. U. Code 
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Here’s an Annealing Retort 
for 1700° F Service 

35% Ni—15% Cr 

30” Diameter 30’ Long 





Duraloy is the place to come for high alloy castings— 
for high temperature service, for highly corrosive service. 
Castings to your specifications are a Duraloy specialty. 

We are equipped to do large and small work. We 
can turn out single static castings of 7 tons or more and 
single centrifugal castings up to about 4% tons. On your 


next high alloy casting job, check with Duraloy! 


Send for Bulletin No. 3354-G 


rat UU MALU! COMPANY 


OFFICE AND PLANT 


pees . 
ERN OFT E 
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| INDUSTRIAL NEWS 


Possible damage as high as $5 to $10 
million is the disaster news from U. S. 
Rubber’s hard-hit plants in the East- 
ern flood areas. Accurate estimates 
may take weeks to come in 

But recovery work is already under- 
way, U. S. Rubber expects little inter- 
ruption of delivery or production volume, 
expects to take up slack from damaged 
plants by upping production at other 
plants. 

Five plants are involved, including 
the chemical plant at Naugatuck, Conn., 
where damage was severe, particularly 
to inventories of both raw materials and 
finished products, and to the rubber re- 
claim facilities. Rest of the plant ex- 
pects to be back in production as soon 
as power is restored, possibly in a week. 

Damage was slight at the Naugatuck 
synthetic rubber plant, full production 
expected as soon as power 1S restored. 
With moderate damage, the foam rubber 
plant at Woonsocket, R. L., will be back 
in full production in some three or four 


W eeks. O 


Design and construction of ethylene, 
ethanol and tetramer units for British 
Petroleum Chemicals Ltd. at Grange- 
mouth, Scotland, will be undertaken by 
Stone & Webster Engineering Corp. 
Cost: Approximately $13 million if built 
in U. S. 

The high capacity, high efficiency 
units are expansions of the British com 
pany’s original plant built in 1951 by 
Stone & Webster. 0 


A hydrogen chloride compression 
unit, and a hydrogen chloride gas pipe- 
line, are among the new units to be con- 
structed by Hooker at Montague, 
Mich. Total cost of various expansions 
$3 million. O 


Supplies of self-supporting, non-cor- 
rosive tanks, fume exhaust systems, 
fume scrubbers, non-toxic tanks and 
vessels, and many other plastic process 
equipment pieces, made by American 
Agile Corp., Cleveland, will be produced 
in double the quantity when American 
Agile puts its expanded capacity on 
stream early this fall 2) 


Still more research facility expansion 
is the news from Monsanto’s Plastics 
Division. The Division’s new labora- 
tories will permit additional work in all 
phases of plastics research, development, 


‘om | 


and customer service. 0 


The site has been selected for AEC’s 
new headquarters building. Spot is 


near Germantown, Md 0 
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48 Sparkler Horizontal Plate Filters in this installation 


Why do the largest 


plating plants in the world 
Choose SPARKLER FILTERS? 


The answer is simple, and obvious to plating 
engineers. 


First — the cake on a Sparkler Horizontal plate 
fileer will not crack or fall off with a variation 
in pressure or with a complete shut down of filter- 
ing. Second — dry cake disposal eliminates the 
sewer problem. Third — the quick-change plate 
assembly reduces the down time for cleaning each 


SPARKLER MANUFACTURING CO., 


fileer to a matter of minutes. 


These same features of the Sparkler Horizontal 
plate filter that are so attractive to the plating 
field are also the reasons why Sparkler filters are 
used so extensively in the processing of chemicals 
and pharmaceuticals. 

Chemical Engineers can get full cooperation 
at Sparkler on any size installation. 


Mundelein, tll. 


Filtration engineering and manufacturing has been our exclusive business for over 30 years 


Manvfecturing plants in Canada, Holland, Italy, Australia 


Service representatives in principal cities throughout the world 
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Organic Coatings Indicator Chart 





(Part Il) 


Kenneth Tator, Kenneth Tator Associates, Coraopolis, Pa. 


Reactive Materials 


GENERAL 

Must undergo chemical reaction dur- 
ing or after application to attain ultimate 
and other useful physical 
properties. In general offer greatest re- 
sistance to and Elevated 
temperatures resistance high. Resistance 


resistances 
oil solvents. 


to organic and inorganic acids usually 


good, but may not be of the best to 
alkaline exposures. 
Oil Base 

Organic materials, which contain in 


part a drying oil or derivative of drying 


oil, free or in combination Present the 


lowest material and application cost of 


all industrial protective coatings. Usu- 
ally constitute the greatest area of pro- 
tection within an industrial plant. Not 
outstanding in chemical resistances and, 
their use is confined to less severe 
exposures. 
STRAIGHT OIL 

Basically comprised of drying oil, 
pigments, extenders, and the required 


dryers. House paints are of this type; 
they are relatively low-cost, easily ap- 
plied by industrial painters without spe- 
cial application techniques. the 
highest degree of wettability and pene- 


Possess 


trability. Unexcelled for application 
over imperfectly prepared — surfaces 
where limitations in their resistances 
permit their use. Possess excellent re- 
sistance to vapor exposures of volatile 
solvents, but moderate resistance to 
nonvolatile solvent contacts and inor- 
ganic acid shims, with little or no re- 
sistance to alkaline exposures. 
ALKYDS 

Industrial finishes particularly noted 


for their wide range and brightness of 
and to weathering. 
Primary and wide use in the painting of 
industrial plant and equipment for areas 


colors, resistance 


of less severe exposures. 
PHENOLICS 

Sometimes referred to as_ phenolic- 
chinawood oil, or phenolic-tung oil 
types. Materials within this discussion 


are not to be confused with the phenolic 
coatings described under thermosetting; 


the latter containing no drying oil in 
their composition. Primarily formulated 
for resistance to moisture and highly 
humid atmospheres. Also possess best 
acid and alkali resistance of all types 
within the oil-base group, with the ex- 
ception of the epoxy-ester types Re- 
sistance to acid and alkalis is however, 


inferior to that which can be obtained by 
a use of synthetic materials. Where a 
moderate degree of acid and alkali 
resistance is needed, coupled with rela- 
tive ease of application and moderate 
wettability and penetrability is required, 
and the epoxy-esters 
adequate compromise. 


materials 
offer an 


these 
often 
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Phenolic resin used in their formulation 


makes them dark colored. 


EPOXY-ESTER 

From the standpoint of performance, 
the epoxy-esters may be considered the 
equivalent of the phenolics, except the 
epoxy-ester materials are available in 
excellent white and light pastel colors. 
Should not be confused with catalyzed 
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epoxy coatings which are discussed un- 


der the thermosetting group and which 
contain no fatty acid derivatives in their 
formulation. 


To be concluded in Part Ill, Oct. 1955 
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TAYN! i LIQUID FILTERS 


For Oils, Water, Chemicals, Coolants 
SOLVE FILTERING PROBLEMS AROUND THE WORLD 








RACTICALLY any liquid can be efficiently and economically 

filtered by a Staynew Liquid Filter. They are designed for 
adaptation to virtually any space requirement or any arrange- 
ment of inlet and outlet connections. All known types of filter- 
ing media are available to provide any degree of efficiency for - 
any specific problem, or for use regardless of temperature, 
pressure or corrosion requirement. All units can be constructed 
according to the API-ASME and the various ASME Code 
specifications. Staynew Model ELS liquid filters are available 
in many types of materials other than regular steel, such as 
herculoy and other non-corrosive 


stainless steel, monel, 


materials. 


PARTIAL LIST OF LIQUIDS 
THAT CAN BE FILTERED 
BY STAYNEW LIQUID FILTERS 





Acetone Emulsions Molasses 

Acids Enamels Naphtha 

Adhesives Ethanolamine Point 

Alcohols Ethylamine Pharmaceuticals 

Alkalis Extracts Propylene 

Ammonia Flameproofing Quenching Oils 

Asphalt Solutions Resins MODEL ELS 
Benzene Fuel Oil Rubber Cements Liquid Filter 
Benzine Furniture Polish Sizing 

Beverages Gasoline Soap 

Butone Glue Solvents 

Casein Greases Steam Condensate 

Castor Oil Gums Syrups 

Caustic Hydraulic Fluids Tor 

Cellulose Solutions ink Turpentine SEND for this 12-page bulletin D-IL con- 
Chlorine Kerosene Varnish taining specifications, engineering and 
Chocolate Lacquers Vegetable Oils performance data, photos and descrip- 
Cleaning Fluids Latex Viscose , 

Coating Liquid Paraffin Water tions of recommended types of filter 
Coolonts Lutertcante Wox media, check list of liquids that can be 
Cutting Oils filtered and other helpful data, 








ALL TYPES OF FILTERS FOR EVERY 
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Representatives in Principal Cities 


CORPORATION 


79 Centre Pk., Rochester 3, N. Y. 


INDUSTRIAL NEED 
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through 
Proctor Drying Ranges 


e Newest Pre-forming Techniques 
e Improved Air Distribution 

e Faster, More Uniform Drying 

e Flexibility of Operation 

e Guaranteed Product Quality 


Dy « 
noe ‘ 








PROCTOR CONTINUOUS CONVEYOR DRYER 
AT NATIONAL YEAST COMPANY 


Yeast requires sensitive drying methods. This Proctor & 
Schwartz installation at National Yeast C ompany main- 
tains the uniform quality, color, and viability of the 


yeast at considerably increased drying rates 





Proctor equipment provides the control and flexibility essential 
to profitable drying performance. Many wet-solid materials 
heretofore unsuited to conveyor drying can now be handled 
with speed and efficiency. And, as with all Proctor equipment, 


guarantee 7s in terms of finished product produced. 


WRITE FOR BULLETIN + 390 
PROCTOR DRYING EQUIPMENT WRITE FOR DETAILED INFORMATION 
@ Tray Dryers @ Truck Dryers @ Pre-forming Feeds 


® Continuous Conveyor Systems @ Spray Dryers 


PROCTOR & SCHWARTZ, Inc. 


Manufacturers of Industrial Drying Equipment and Textile Machinery 
Philadelphia 20, Pa. 
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INDUSTRIAL NEWS 


Utilization of the fuel value of the 
sulfuric acid sludge in its own regen- 
eration, is a unique feature of two 
new sludge acid regeneration plants 
(combined cost: $8 million) recently 
placed in operation by Consolidated 
Chemical Industries, Houston, Tex 

The plants, located at Baytown and 
Houston, were designed and constructed 
by Chemical Construction Corp., and 
will add 280,000 tons per year of re 
generated sulfuric to the company’s 
business. 

Secause of the unique use of the 
sludge’s own fuel value, it is decomposed 
at elevated temperatures with only 
limited amounts of supplementary fuel. 


A modern cresylic acid refinery will 
be the major part of a new production 
unit established by Pittsburgh Consolida- 
tion Coal Company at Newark, N. J 

Acquiring the Newark plant of the 
Reilly Tar & Chemical Corp., the coal 
company will start immediately to con- 
struct new facilities, renovate existing 
ones. Upon completion of all expansion 
plans, the plant will have cost some 
$3-$3.5 million 

Products will be high purity cresols 
cresylic acid, phenol, resins, and mold 


ing powders 


New company to develop, manufac- 
ture and market advanced-design in- 
struments for research and industrial 
applications, is Hamner Electronics Co., 
Princeton, N. J. The new company is 
an association of Princeton engineers 
chemists, physicists, and physicians. 
Purpose of the new company is to 
provide instruments of a high quality 
and advanced design normally available 
only ir highly specialized, laboratory 


built equipment. 


If you want to eliminate the possibility 
of silicate scale forming in the J-box 
and auxiliary equipment of your hy- 
drogen peroxide textile bleaching 
plant, Becco Chemical Division, Food 
Machinery and Chemical, has just come 
up with a new process for the continuous 
bleaching of textiles 

Basis of the new process is stabiliza 
tion of the peroxide bath with phos 
phates and other non-scale forming 
chemicals. The process is available un 


= 


der non-exclusive license 


Formal approval by the Argentine 
Government of the new Monsanto 
Argentina, S.A.I.C., |} 

to construction of a polystyrene plant 


near Buenos Aires O 


las opened the way 


September, 1955 








Portrait of 13,200 xg 


It is difficult to imagine the tremendous separating force of the 
Sharples Super Centrifuge—the highest commercially available, 
13,200 times the force of gravity. Many conventional separating 
and clarifying problems are improved vastly, and many difficult 
problems are now being solved economically through the wide- 


spread use of Super Centrifuges. 


The Sharples Super Centrifuge has raised the standards of reason- 
able expectation in centrifugal separation to effect one or more 
of the following operations: separate solids from liquids; separate 
immiscible liquids; remove liquids from solids. 

Sharples Bulletin 1248 is the first step in putting over 13,000 times 


the force of gravity to work in your plant operations. 
A copy will be sent upon request. 


_ (SHARPLES 


THE SHARPLES CORPORATION 
2300 WESTMORELAND STREET + PHILADELPHIA 40, PENNSYLVANIA 


EW YORK o PITTSBURGH CLEVELAND + DETROIT & CHICAGO + MEW OMLLAMS © SLATILEC © LOS ANGELES + SAN FRANCISCO se MOUSTON 


Associcoted Compenies end Representatives threvghevt the Werld 
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Shriver Filter Presses Do More 
with Less Equipment 


Lowest Cost per Sq. Ft. of Filtering Area 
Produce Perfect Clarity of Filtrate 

Can Be Used in Decolorizing—Deodorizing 
Recover Firm, Reasonably Dry Filter Cake 
Wash—Extract—Redissolve—Melt Cake 
Thicken—Leach—Catalytic Contact 

Filter at Any Pressure to 1000 psi 

Filter at Any Temperature 

Use Any Filter Media and Filter Aids 

Can Be Built in Any Capacity of Any Materials 


of Construction 


Mail this 
coupon today 


Worth investigating this versatile, 
modern processing equipment 


T. SHRIVER & COMPANY, Inc. 


808 Hamilton St., Harrison, N. J 


. ase send me Shriver Filtration Book. 


Nome. ——— — 
NN 
eS, oe 


City eS 





EP 
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INDUSTRIAL NEWS 


Have a sizeable company for sale? 
If so, American-Marietta is in the 
market to buy one. A major expansion 
program, involving some $10 million, 
is being planned by American-Marietta 
to include construction of additional 
facilities and the acquisition of a siz¢ 
able company to further broaden the 
company’s operations. ‘s 
A high-purity hydrogen plant will be 
built at Kingsport, Tenn., by Tennes- 
see Eastman. Girdler Co. will engineer 
ind supply equipment for the plant ex 
pected to be completed by first of the 
year 

\ steam-hydrocarbon reforming prov 
ess will be used with natural gas as a 
feedstock, but the plant is being designed 
to use LPG as a raw material as well 
in case the supply of natural gas 
interrupted. Reforming will be done 1 
a single multi-tube reformer furnace 
followed by two stages of carbo 
oxide conversion and carbon 


removal with the Girbitol proces 


First chlorine-caustic plant on the 
Western Canadian seaboard is being 
built by Hooker Chemicals, Ltd., \ 
couver, B. C. The plant will | 
it North Vancouver. Cost is esti 
at $11 miullior proces will e 

Hooker type > 3A electrolyt c cells. 


" 


New custom-built laboratory of Dallas 
Laboratories, Dallas, Tex., is now 
operating. The firm, consultants and 
technologists to the chemical industry, 


designed the building for specific needs 


Newly developed Dorr process for the 
production of diammonium phosphate 
is the basis of a recently on-stream plant 
of the Missouri Farmer’s Associatio1 

Designed by Dorr-Oliver 

200 tons/day, the granula 
plant is now in full production 


Joplin, Mo. 


The new process is claimed to produce 
the highest analysis fertilizer of its type 


ever manufactured. C) 
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now used 







in plating operations 





at Western Electric Company 







Leak-proof Chempump in- 
stalled on 270-gallon plating 
machine at Western Elec- 
tric Co.’s Allentown, Pa. 
plant. Seal-less unit pumps 
10 gpm of solution at 155° 

against a head of 35 ft. ~/ 








Gold plating tolerances at Western Electric's Allentown, Pa. plant 
are appreciably closer than in most precision plating operations. 
Holding these tolerances requires frequent checks on bath compo- 
sition, and careful filtering and agitation of the plating solution. 
Selection of a leak-proof Chempump for this gold plating operation 
solves several problems. Since Chempump has no seals, no stuffing box, 
there can be no leakage of costly gold solution. Absence of any packing 
or other internal lubricants means complete freedom from plating 
solution contamination, which would seriously impair plating uni- 
formity and product quality. 


























The Chempump runs 16 hours a day, 5 days a week. Every four months 
ConEnD cantons HaNS on the rear bearing is replaced; the front bearing, much less often. The 
motor in a single hermetic unit. : - . 7 : = . 
Pumped fluid enters rotor cham- job takes about 20 minutes. No other maintenance is required: 


ber: no shaft sealing device re- 
quired. 







Your process, too, can benefit with Chempump—the seal-less centrifugal 
pump that can’t leak. Send for new 16 page Bulletin 1010 and get the 






Approved by Underwriters’ Lab- 








oratories. Available in wide details. Chempump Corporation, 1300 E. Mermaid Lane, Philadelphia 

choice of materials ... from \4% 18. Pa 

to 714 hp. Capacities to 250 gpm. ° F 

Heads to 195 feet. Engineering representatives in over 30 principal cities in the United States 
Chempump can’t leak! and Canada. 
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Special heat exchanger materials 
are well known at Downingtown! 


Enamel-Lined Tubes. This stainless steel heat exchanger, with 
enamel-lined tubes, solved a serious set of problems which in- 


cluded high temperatures . . . heavy corrosion . 


. . intermittent 


operation ... and a tight budget. It now operates at 150% of 
design capacity, at a temperature of 1200° F.—and the owner 
reports trouble-free service from his Downingtown unit. Dimen- 
sions: 28” diameter x 10’ 0” long. Stainless steel shell. Tubes: 
342" O.D., lined with high temperature enamel. 





Ampco 8—Downingtown engineered 
these two fixed tube sheet benzene con- 
densers for export. Process conditions re- 
quired copper alloy tube sheets, yet the 
customer did not want a gasketed joint 
between tube sheets and shell flanges. So 
we welded the Ampco 8 tube sheets di- 
rectly to the steel shells, thus saving i 
cost of alloy shells. Dimensions: 14” 
7! x 12’0” long. Eighty suneareaiion, 
'O.D. x 14 gauge. Ampco 8 tube sheets 
thick. Ampco 8 heads *%" thick. Design 
a Maer is 75 psi on shell and tube sides. 


We furnish complete thermal and mechanical designs, or 
fabricate to your plans. Send now for additional information, 


Downingtown Iron Works, Inc. 


Downingtown, Pennsylvania 
New York Office: 52 Vanderbilt Avenue, New York 17, N. Y. 


HEAT EXCHANGERS * TOWERS « PRESSURE VESSELS « STORAGE TANKS « STEEL AND ALLOY PLATE FABRICATION 


Solid Nickel—This solid nickel reboiler 
for vacuum service—one of eight identical 
units fabricated for one customer—was 
engineered by Downingtown to use a 
minimum amount of scarce and expensive 
materials. The double tube sheet construc- 
tion required special assembly techniques. 
Notice the large nozzles, which were in- 
stalled with a minimum of distortion by 
using proper care and skill during weld- 
ing. Made of 4" solid nickel. aa 
sions: 34” diameter x 17’ 0” long. Has 
292 nickel U-tubes, 1° O.D. x 16 B.W.G. 





INDUSTRIAL NEWS 





A $12 million polyethylene plant at 
Grangemouth, Scotland, will be Union 
Carbide’s first plant built in Europe. 
The plant (Capacity: 26 million Ibs./ 
yr.) will be operated by 
icals Co., a subsidiary of 
bide Ltd. 

In this country Carbide’s 
ethylene plant, under construction 
at Torrance, Calif., will stream 
next year, and the company is building 
another plant at Montreal. The Mon- 
treal plant will go into production in 
early 1957. 

When all the plants are operating, 
Carbide’s capacity will be in the vicinity 
of 290 million pounds/year. Oj 


Gemec Chem- 
Union Car- 


fourth poly- 
now 


go on 


Centrifugal molecular stills for lab- 
oratory use, and “brush-type” vacuum 
fractionating stills for both commer- 
cial and laboratory use, developed by 
Eastman Kodak, will be manufactured 
under license by Consolidated Vacuum 


Corp., a subsidiary of Consolidated 
Engineering. Cj 


Expanded production, sales, research 
and development of rare earths and 
thorium is the goal of a program re- 
cently undertaken jointly by the David- 
son Chemical Company Division of 
W. R. Grace & Co., and Rare Earths, 
Inc., a wholly owned subsidiary. oO 


For “hard-to-package” products, ap- 
plication of plastic lining material to 
steel shipping drums may be the 
answer. 

A material, designated as 
tasine 200,” and consisting of a combina- 
tion of thermosetting phenolic and epoxy 
resins developed by Battelle Memorial 
Institute, Columbus, O., is being used 
as a steel drum lining in tests at the Steel 
Shipping Container Institute, N. Y. So 
far, the material is giving excellent re- 
seems to have a bright future. 


“Synthe- 


sults, 


0 


Finland is to get a new 18,000 bbl./day 
petroleum refinery at the cost of some 
$17 million. To be built by The Lummus 
Company, New York, the new installa- 
tion will process 750,000 tons of crude 
oil per year. 

Lummus will also assist the Finns 
during initial operation of the plant. O 


A 15% production increase of Ther- 
mal type carbon black, and a new 
laboratory, are now in the works for 
Thermatomic Carbon Corp., an affiliate 


Division of: Pressed Steel Tank Company, Milwaukee 14, Wisconsin * Manufacturer of Hackney Products of Commercial Solvents, at its Sterling- 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS ton, La., OQ 


plant. C) 
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it’s easier 


NO MATTER HOW COMPLEX THE PIPELINE, 
Unibestos insulation makes installation simpler. It’s 
easily cut, mitered, or grooved for effective insulation 
of bends, expansion joints, ells, tees and other fittings. 


Unibestos’ unique construction provides greater 
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pee. 


rate 
aft any angle... 


ois. 


pipe with Unibestos 


protection against heat loss—even at the difficult joints 
—than other nonfibrous insulation. Amosite, the Afri- 
can long-fiber asbestos, gives Unibestos the extra 
strength to resist shock and vibration. And Unibestos 
has excellent chemical stability...withstands moisture, 
steam, acid or chemical fumes. 


STANDARD PRODUCTION SIZES 


Unibestos Pipe Insulation is regularly made in 3-foot 
lengths for pipe sizes from 2" through 24”, in stand- 
ard thicknesses through 5". Unibestos Block Insulation 
is made in 6”, 12”, 18” or 36” widths and in thick- 
nesses from 1” through 3” in 42” increments. 


For complete information, write 
for descriptive Bulletin 1O9C 


UNION ASBESTOS & RUBBER COMPANY 


1111 West Perry Street . Bloomington, Illinois 


Page 85 





‘yy vw 














Ne TES PPE Mee 


TV TELLS ABOUT CHEMICAL ENGINEERS 


Alan C. Root, Dow Chemical 


Should the chemical engineer be 
more conscious of public relations? 
One A.1|.Ch.E. Section thinks so, is 
doing something about it. 


Among the first of the local sections 
of A.I.Ch.E. to take action on public 
relations was the Midland, Michi- 
gan, Section. The Professional Guid- 
ance Committee of the Midland Section, 
under the chairmanship of Ed Cowherd 
of Dow’s Physical Research Laboratory, 
held a series of meetings in the summer 
of 1954 to decide on plans for expanded 
“public-relations” activities. 

A television program seemed the best 
bet. But TV programs can cost $30,000/ 
half hour—the only possibility lay in 
persuading one of the local TV stations 
to allot some of its public service time 
to the program. 

Cowherd approached Station WNEM- 
TV, NBC affiliate covering the Saginaw 
Valley and northeastern Michigan. The 
station manager was receptive to the 
idea in principle, suggested the A.I. 
Ch.E. group define their plans more 
firmly. 

With plans written up, the Section 
went back to the station manager in 
the early fall of 1954, to see what 








Midland’s TV Team: L. to r., 
Walton, script writer A. C. Root, chmn. 
Cowherd, moderator F. A. Landee. 


producer J. S., 


& &. 


time he might make available to them— 
if any! The A.I.Ch.E. group suggested 
a 15-minute slot, but, on the advice of 
the station’s public-service program di- 
rector Frank Benesh, willingly accepted 
30 minutes—so as to allow each show 
to be developed smoothly and fully. 
Evenings were out—best paying 
spots—so late Sunday afternoon was 
chosen as the best time to catch the 




















when in transit. 








Vortatle 
ACE CATALOG #500 





CAPACITY: 100 grams in each pan. 
SENSITIVITY: | milligram with full 
load. 


BEAM: Graduated 0 to 100 Mgs. by 
1 Mg. increments. Sliding rider 
for beam runs in track at back 
of beam and cannot be dis- 
lodged. 

PANS: Stainless Steel, 22” diameter. 

HANGERS: Nickel Silver, 244” wide 
x 342” high inside. 

KNIVES: Hardened Steel. 

BEARINGS: Solid Agate. 

WEIGHTS: Complete set from 100 
mgs. to 50 grams, with forceps. 

CASE: Measures approximately 8” 
wide x 3” deep x 6” high. Upper 


part of case is of aluminum, with Lucite panels. Upper part of case 
lifts completely off the balance when in use. Balance re- 
mains completely assembled, ready for instant use, even 


$39.50 


ACE GLANS INCORPORATED 


VINELAND @ NEW JERSEY 


Specialists to Industry and Research 
LOUISVILLE, KY, 639-41 SOUTH HANCOCK ST. 
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public at home and in a mood to watch 
a light educational program. 

With a potential audience of 700,000 
—average mental age an unbelievably 
low 15-20 years—it was obvious that 
the material for the programs was going 
to be different from that normally pre- 
sented at a regular A.I.Ch.E. meeting. 
People watch television basically for en- 
tertainment, not edification, so it was 
vital to choose topics with an arresting 
appeal to the ordinary, distinctly non- 
technical man-in-the-street. 


Living—Fuller, Easier 


The opened under the title 
“Engineering the Molecule.” Went on 
to demonstrate how soft water makes for 
economy of soap, healthier complexions, 
and more flavorful cooking. Common 
industrial applications were outlined 
briefly and then more time was given 
to describing how water-softeners work 
and what is involved in the action of 
ion-exchange resins. The work of the 
chemical engineer in developing these 
materials and the equipment was de- 
scribed in as bold and clear terms as 
possible. 

The second show covered synthetic 
fibers and modeled their use in clothes, 
carpets, seat covers and drapes. Suc- 
ceeding shows told of light metals—for 
anything from step-ladders to airplanes— 
and how they were produced; preven- 
tive engineering to overcome the dan- 
gers of static electricity; and control of 
weeds by chemical sprays. 

The guest speakers, it was found, 
were kept to two or at most three in 
number, and, of course, changed with 
each program. More than three speak 
ers made for poor camera direction and 
program discontinuity. 

Equally important was the staff in 
charge of the props and visual aids 
Mock-ups, models, and live demonstra- 
tions were vital in keeping the show 
from dropping into full-face straight 
monologues. The demonstrations had to 
be extremely well prepared—no time 
for a second try after a dud on live TV! 
They had to be forceful and quick 
acting. Explosions and colorful reac- 
tions got across to the viewers well. 

Each script was verified for technical 
accuracy by appropriate authorities and 
submitted to the station staff in advance 
for their approval from the point of 
view of studio feasibility and subject 
content. 


series 


In Retrospect 

Five months of actual experience in 
using this new medium taught the local 
A.I.Ch.E. group a lot, which was used 
to improve each show as the series went 
along. 

The presentation of topics was made 
to unfold more in story form rather 
than as a straight discussion. Props, 
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models, and demonstrations were em- 
ployed more liberally. Speakers were 
selected with special emphasis on their 
“camera presence.” Casts and staff crews 
were reduced to a minimum number, and 
each rehearsed and trained more inten- 
sively. The technicalities of a subject 
were cut back to the bare essentials, and 
explanations were offered in more every- 
day language. 

Viewer reaction has been increasingly 
favorable and more widespread. A.lI. 
Ch.E. community relations have defi- 
nitely been strengthened. People who 
were previously unaware of the differ- 
ences between a physicist, a chemist, an 
engineer, unaware of the existence of 
the chemical engineering profession, are 
now at least acquainted with the work 
of the chemical engineer. 


Chemical Engineering Faculties— 
1955-1956, the highly useful annual 
publication of A.I.Ch.E.’s Chemical 
Engineering Education Projects Com- 
mittee, is in the final information- 
gathering stage. Questionnaires are out, 
answers are awaited. The book lists the 
colleges and universities with chemical 


engineering departments, whether or not 
they are approved by A.I.Ch.E., their 
entire faculties with their degrees and 
titles, number of graduates in each 
degree last year, and the placement 


— 


officers of each institution. LJ] 





Openings for instructors in chemical 
engineering are available at the Tech- 
nical University of Denmark, at the 
University of Toulouse, France, and at 
Kyoto University in Japan. These are 
Fulbright Award positions and details 
can be secured from the United States 
Office of Education, Washington, D. C. 


| 


A.1L.Ch.E. members might be inter- 
ested in attending the week-long 75th 
Annual Meeting of the American 
Society of Mechanical Engineers in 
Chicago’s Congress, Blackstone and 
Conrad Hilton Hotels, the week of Nov. 
13. ASME sponsored National Exposi- 
tion of Power and Mechanical Engi- 
neering will be held concurrently. 0 
To get a better understanding of the 
relationship between fuel composition 
and ignition properties, as well as to 
develop a simple and rapid method of 
testing small quantities of fuels, addi- 
tives, pure hydrocarbons, and other com- 
pounds, the Naval Research Laboratory 
has conducted a series of experiments 
written up in four volumes. 

Fourth volume, just released, is avail- 
able from the Office of Technical Ser- 
vices, U. S. Department of Commerce, 
singly or with the other three volumes. 
The series is entitled /gnition Studies. 
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Diary of an old shoe 


“Walked, walked, walked—on pavement and dirt — 


month after month— mile after mile, rain or shine...” 


But this shoe could take it! It is one of millions of shoes that 
have the modern type of rubber sole reinforced by the incor- 
poration of high styrene resins and plasticized with low cost 


PANAREZ hydrocarbon resins. 


PANAREZ resins are tack producing agents and rubber soft- 
eners which make definite improvements in ‘‘flex crack”, 
abrasion and tear resistance, tensile strength, and aging prop- 
erties. At the same time, PANAREZ resins permit the use of 
larger than normal quantities of filler without sacrificing 
quality. This has resulted in important reductions in raw 
material costs. 


PANAREZ resins, derived from petroleum, act excellently 
as polymeric plasticizers. They provide excellent color and 
color stability. They have low specific gravity. They are par- 
ticularly useful in GRS rubbers where improvements in proc- 
essability and stock physicals are desired—at a simultaneously 
reduced cost. 


Whether you compound or use rubber for shoe soles, wire 
covering, floor tiles, tires, hose, insulators or some other prod- 
ucts, we welcome the opportunity to work confidentially with 
you on your particular problem. Readily available in various 
color grades and unlimited quantities, PANAREZ resins offer 
the compounder a completely reliable, low cost raw material. 


For full information write or wire Dept. C.E. ans 


PAN AMERICAN / 


corR FP 
555 FIFTH AVENUE, NEW YORK 17. N.Y 
HYDROCARBON 


PANAREZ ao oils Oe =~ 
RESINS 
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Vnemicart 


The chairman of the Nuclear Engineering 


Division gives his views on recent 


happenings in the nuclear field, explains 


intentions behind forthcoming 
Cleveland Congress —Editor 


enginecring Fregriess wwe 


re wor, 


THE CHEMICAL.ENGINEER 
AND NUCLEAR ENGINEERING 


R. P. Genereaux 


Remeron has received more of a 
stimulus than many realize as a 
result of progress made in non-military 
applications of nuclear energy. This is 
primarily due to the recent major re- 
lease of technical information from all 
over the world. Much of this informa- 
tion has not only had a direct bearing 
on scientific advancement, but has as 
well begun the job of improving the 
status of peoples in underdeveloped 
countries. 

American industry cannot help but 
gain from this open exchange of basic 
information, will come through 
the use of nuclear power, and for radia- 


Gain 


tions, for chemical processes, food ster- 
ilization, and beneficial modification of 
materials such as plastics. 

There is ample evidence that benefits 
will also arise from applications in non- 
nuclear operations. Already we are see- 
ing these affect the design, operation, 
reliability, and automatic nature of such 
equipment as pumps, control instru- 
ments, etc. We are finding that we have 
an increased stockpile of fundamental in- 
formation on heat transfer. Then, also, 
we are finding out that there is now a 
well developed, practical science for the 
extractive separation of inorganic com- 
pounds using organic solvents. 

The Geneva Conference—where this 
major exchange of information took 
place—has been cited by President 
Eisenhower as the most important tech- 
nical meeting the world has ever known. 
Engineers and scientists everywhere 
should be proud. This conference 
brought about the best technical results 
in many phases of the field. Operations 
included ranged from ore processing 
through the purification of fuel elements. 
Those who have worked in the nuclear 
held surely appreciate how only the sur- 
face has been scratched in harnessing 
the energy of the atom. 

Judging from a perusal of some cf the 
Geneva papers, there has been consider- 
able disclosure of hitherto classified in- 
formation which may be judged to be 
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Du Pont / chairman, 


Nuclear Engineering Div., A.I.Ch.E. 


of real benefit without serious impair- 
ment of our national security. 

Many engineers and scientists have 
been looking forward to this release of 
information. The history of technical 
advancement has been characterized by 
freedom of the literature, 
which, in turn, is dependent upon the 
actions of professional societies in mo- 
bilizing technical With all 
this, we should never forget that secur- 
ity is everyone’s responsibility. 

We now look forward to the Cleve- 
land Congress which will take place 
December 12 through 16. This will be 
a very large and important meeting, 
sponsored by some twenty-three socie- 
ties. The papers will cover almost all 
phases of nuclear engineering and will 
bring out information not specifically 
covered at Geneva. 

As most interested the 
U. S. were unable to attend the Geneva 
Conference, it seems probable that the 
bulk of the most active people in this 
field will be in attendance. This will add 
a great deal of importance to the meet- 
ing, and will mean that you should be 
able to talk with those in whose work 
you have special interest. 

Chemical engineers can benefit par- 
ticularly from the coming Congress 
since almost every facet of nuclear engi- 


access to 


meetings. 


persons in 
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neering either depends on chemical engi- 
neering or may be expected to affect 
chemical engineers to some degree. 

Even beyond learning something 
which one could easily recognize as 
chemical engineering—such as 
tions, processing of fuel, 
chemical engineer needs, in my opinion, 
to have a broad appreciation of the en- 
tire nuclear engineering cycle, from ore 
in the ground to electrical energy and 
end chemical and nuclear products. 
Only with such knowledge can he assess 
the feasibility of non-military applica- 
tions of energy or radiations, particu- 
larly with respect to the economics in- 
volved. 

It is still difficult, or almost impos- 
sible, for anyone to prepare accurate eco- 
nomic analyses because of the lack of 
operating experience and reliable invest- 
ment figures—particularly in separa- 
tions processes. One of the factors be- 
hind this is that most if not all of the 
work in the U. S. has been done under 
government auspices. Conditions under 
outright private operation will probably 
be based on quite different criteria. 

Some additional cost figures will, in- 
cidentally, be brought out at Cleveland. 

It has been the prime effort of the 
Nuclear Engineering Division of the 
Institute, since the Ann Arbor Congress, 
to foster a second worth-while technical 
meeting devoted to nuclear engineering. 
We have taken a leading part in helping 
establish the joint effort of the twenty- 
three societies in developing the pro- 
gram (Program chairman for the Con- 
gress is Prof. D. L. Katz, last year’s 
chairman for the N.E. Division), and 
in the many other facets of organizing 
a meeting of this caliber. 

We have solicited and obtained from 
within the Institute more than 50 papers 
for the Congress, which represents 
about % of the total program. 

Serious effort has been made to make 
possible adequate discussion foll ywing the 
presentation of each paper. Half of the 
30 minute period allotted for each paper 


(Continued on page 91) 
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available commercially 















As SIMPLE and 


Dependable 
as the Pull of a 
MAGNET! 














A sleeve, raised 
and lowered with- 
in a non-magnetic 
tube, attracts or 
releases an Alnico 
magnet attached 
to a mercury 

A switch. Basically, 
this is Magnetrol, 























Glyco’s ethylenediamine _ tetraacetic 
acid (EDTA) and its salts—the 
TETRINE®S — are the purest forms 
available commercially, from a new 


I nc 
er se ee 
plant specially designed to make these 


se . 

cenaninaiinn attain The Simplest, Most Versatile ~ 
Effective against a wide range of 4 
di- and tri-valent metal contaminants, , 

Glyco’s EDTA and pe es stable to LIQUID LEVEL CONTROL ny. 

storage and to all temperatures and 


pHs commonly encountered. They che- : Ever Devised! 3 


late efficiently in high concentrations 
and extreme dilutions of metal ions. 

















units to meet any pressure, temper- 
ature or corrosion requirements. 
That's why there's practically no 
the TETRINE’S limit to Magnetrol’s use. It's also 

why “specials” are likely to be stand- 
ard with us. Magnetrol units control 


Glyco’s EDTA level changes from .0025-in. to 150-ft. 


*Send for analysis report 


These are some of the industries ia Denar 
using Glyco’s EDTA: ee a 
meme me 
: — Linked to liquid level by infallible , 
Textile Germicide magnetic force, Magnetrol is free 3 | 
Soap Latex from the limitations inherent in = | 
Detergent Leather mechanical or electrical controls. ? | . 
With the actuating magnet rated at ~ 5 
Rubber Metals 98% of initial strength after 30 years, ° a 
Cosmetic Pulp & Paper Magnetrol has infinite operating life, 8 | | 
with practically no maintenance at = | | 
all. There are no wearing parts to = 
Our plant, products, personnel — all are get out of order. ~ : 
are » eli inati . ; - | N 
geared to the elimination of your contami- What's ease, Menecuef's caste @ 
nant troubles. Send for samples and our operating principle permits easy, z 
catalog The TETRINE®S. economical modification of standard t 
= 
” 
x 
a 
: 





Please send me catalog data and full information on 


] Magnetrol Liquid Level Controls 





Oe SA STE ae ~—with single or multi-stage switching. 3 
= | > 
GLYCO Products Co., Inc. MAGNETROL, Inc. 22733 
Empire State Building, New York 1, N. Y. @ SEND COUPON FOR DETAILS > = 5 § 3 5 
NONIONIC SURFACTANTS « SYNTHETIC WAXES « EMULSIFYING AGENTS —_ = ——_—_— = 
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First of its kind in the world! 


NUCLEAR ENGINEERING User the coordination of the Engineers Joint 
Council, nuclear scientists and engineers of 24 
& SCIENCE CONGRESS industrial and scientific groups and engineering 
societies will convene at the Nuclear Congress in 
Cleveland for five historic days beginning De- 
Cleveland cember 12. They will hear and discuss more than 
° . . 290 significant papers presented by leading 
Public Auditorium atomic experts on new developments in the ap- 
plication of nuclear energy to industrial and 

other uses. 


December 12 Over 45 of these papers will be presented 
under the sponsorship of the A.I.Ch.E. These 


through 16 papers will deal with subjects of interest to every 
Chemical Engineer concerned with nuclear en- 

; ergy. In addition, the Congress will give every 
combined with the A.I.Ch.E. member the rare opportunity of meet- 
ing and talking with the nation’s foremost 

nuclear authorities in allied fields of engineering. 


A ¥ re) Ww t C Make your plans to attend the Nuclear Con- 
gress now because accommodations will soon be 
at a premium. 

EXPOSITION P 


For the first time, A.I.Ch.E. members can see the 
sponsored by newest and most important product developments 
in nuclear science under one roof. . . as well as 


a nuclear reactor in operation right on the floor 
the AIChE ... at the ATOMIC Exposition. Running concur- 
rently with the Nuclear Congress, under the 
Cl | d sponsorship of your A.I.Ch.E., this great exposi- 
eveian tion will have on display the latest products of 

° ; ° approximately 100 manufacturers. 

Public Auditorium The exposition will open Saturday, December 
10, two days in advance of the Congress. Here is 
your best chance to evaluate new products and 

December 10 through 16 developments, get the facts first hand on applica- 
tion data, and talk shop with your contempo- 
raries. 

RRR SE SO LL iC eS _ Your A.I.Ch.E. membership is your admis- 
sion ticket, and qualified nonmembers are 
welcome. Don’t miss this great show of 
nuclear energy in action! 


To Those in the Nuclear Field 


Previewed in the The Nuclear Engineering Division of the 
A.I.Ch.E. has been organized by the Institute 
for exploration of the technical and economic 
problems of nuclear engineering. The Division 
. is sponsoring technical symposia at the 
C h e m | a ad | Nuclear Engineering & Science Congress in 
Cleveland in December, and at the regular 

meetings of A.I.Ch.E. 


E n g ineerin q For membership information write to: 


AMERICAN INSTITUTE OF CHEMICAL ENGINEERS 


Pro gress 25 West 45th Street, New York 36, N. Y. 


October Issue of 
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(Continued from page 88) 


will be for discussion. This is something 
I have been seriously interested in get- 
ting accepted. and I expect it to (1) 
emphasize and strengthen important fea- 
tures of the papers, and (2) bring out 
additional information. 

I would like to emphasize that the 
Cleveland papers will not entail re-pre- 
sentation of the Geneva papers. C.E.P. 
will in its October issue cover many of 
the highlights of the Geneva papers. At 
Cleveland, you hear papers pre- 
pared and declassified at the same time 
as the Geneva papers, or later. In gen- 
eral, the Cleveland papers will repre- 
sent further evolvement of information 
begun at Geneva. 


will 


One reason for coming to the Con- 
gress will be to visit the Atomic Exposi- 
tion, which the A.I.Ch.E. is sponsoring. 
This will make real for many of you, 
the specialized devices and equipment 
which will be useful in our profession 
from now on. I know of no better way 
to broaden than to see actual 
equipment representing an extension of 
the science and art behind the profession. 
In this case the Exposition will be well 
worth seeing—something like 146 firms 
have committed themselves to displaying 
their items at the time of this writing 

I sincerely believe that the Congress 
and Exposition will provide a fertile at- 
mosphere for creative experience and 
thought. Hope to see you there 


oneself 





First large-scale aqueous atomic 
power breeder for industrial use is 
now on the market from Foster Wheeler 
Corporation, New York. A long run 
power plant designed for power station 
use, it has an electrical capability of 
100,000 Kw at a of $21,000,000 
to the owner. 

The reactor system for the station es 
sentially utilizes a spherical core con- 
taining a solution of uranyl sulfate in 
heavy water, fission of Uranium 235 
generating the heat. This fuel solution 
is pumped through the core to four 
steam generator heat exchangers in 
which saturated steam at 600 p.s.i. is 
produced. The dimensions of the core 
are such that the fuel solution 
becomes critical as it circulates through 
the vessel. Four canned rotor pumps 
are used to circulate the fuel through 
the core and through the heat ex- 
changers. 

The core is connected to a system of 
non-critical dump and storage tanks, 
and a separate vessel connected into the 
highest point in the system serves as a 
pressurizer and surge tank. 0 


cost 


vessel 
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modern 
centrifuges 
for 
continuous 
chemical 
processing 






Is your field chemical, pharmaceutical, food processing, fuel oils? 














SKIG nozzle centrifuges used where one liquid con 
taining solids is to be clarified or to concentrate 
solids in a relatively small portion of liquid. The 


Jet-O-Matic’’ has continuous clarification, unique 
recycling system, large diameter nozzles and 
pressure discharge by centripetal pump 


We stfalia’s 


complete line of continuous clarifiers and separators offer the solution to your 


problem with superior time, labor, and money-saving equipment 


Westfalia’s 


continuous centrifuges handle: Liquid-solid clarification; liquid-liquid-solid 
extraction 


separation; liquid-liquid counter-current solvent 


of solids. 











$KOOG-10006 


SKOOG “‘Jet-O-Matic’ recycle oil separator. 
Largest available nozzle-type. Constant re- 
cycle. Sectioned hood. Easy cleaning 
Applications: Immiscible liquids. Vegetable 
end animal oils 


SAOH “‘Liquid-SEAL” automatic de-sludger 
Continous centrifuge with automatic sludge 
discharge. Stainless steel at all contact 
points. Available with built-in single or 
double centripetal discharge pump. Can be 
used as seporofor, clarifier, or extractor 


LG “Liquid-SEAL” pilot plant centrifuge 
Triple purpose machine. Serves as sepor- 
otor, clarifier, or extractor. Has ruggedness 
efficiency of larger equipment. All 316 
stainless stee!. Double centripetal discharge 
pump. Applications: Laboratory, pilot plant 
and small scale production 


and concentration 












SAOH-4006 


















LG-205 


See these machines at our exhibit in booth 731 at the 25th Exposition of 
Chemical Industries, Commercial Museum, Philadelphia, Pa. December 5-9, 1955. 
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| Note: The Author Information column will ap- 
pear quarterly in the January, April, July and 
October issues. 


MEETINGS SYMPOSIA 


@ ANNUAL—DETROIT, MICH. 
Nov. 27-30, 1955. Statler Hotel. 
| TECHNICAL PROGRAM CHAIRMAN: T. J. Carron, 
Supervisor, Chem. Eng. Section, Ethyl Corp., 
Res. Labs., 1600 West Eight Mile Road, De 
troit 20, Mich. 
Experiences in Nuclear Engineering 
Education 
CHAIRMAN: R. P. Genereaux, Eng. Dept., 
Dupont Co., Wilmington, Del. 


McCANNA = SS iam 


CHAIRMAN: H. O. Halvorsen, Dept. of 


oe { a | Bacteriology, Univ. of Illinois, 362 Noyes Lab. 
DIAPHRAGM VALVES “Come, ssi 
— | - Industry Looks at the Technical Society 
: ae CHAIRMAN: J. 8B. Phillips, Dept. Chem. 
+ Sey Eng., Phys. Sciences Centre, McGill Univ., 
for trouble-free Montreal 2, Canada. 
e Pin Mechanics of Bubbles and Drops 
valving of CHAIRMAN: R. C. Kintner, Dept. Chem. 


Eng., Ill. Inst. of Tech., 3300 Federal St., Chi- 


corrosive fluids eee ; cago 16, Ill. 


| Standardization of Centrifugal Chemical Pumps 
CHAIRMAN: C. J. B. Mitchell, Engineering Serv- 
_ ' ice Div., Eng. Dept., E. |. duPont deNemours 
Ten valves ceiling mounted, controlling the flow of Co., Inc., Wilmington, Del. 
Evaporators 
| CHAIRMAN: W. L. Badger, 309 S. State St., 
real maintenance problem, but the valves shown in the photo | Ann Arbor, Mich. 


thousands of gallons of valuable fluids daily, could be a 


don’t present this problem . . . and here’s why: Liquid Metals in Chemical Industry 
Repairs are rare ... normally only occasional diaphragm | CHAIRMAN: C. F. Bonilla, Dept. of Chem. Eng., 
, , : : Columbia U., New York 17, N. Y. 
replacement is necessary with the Hills-McCanna diaphragm “_— ' 
Deadline Past 
valve. Even that is easy — the entire bonnet assembly is @ LOS ANGELES, CALIF. 
removed with four nuts, leaving the body in line. Since all Fol, SEGD, TOGS. Statler Motel. 

; ‘ " TECHNICAL PROGRAM CHAIRMAN: T. Weaver, 
working parts are isolated from the flow, no fluid ever gets to Proc. Eng., The Fluor Corp., Ltd., Box 7030, 
; , , , East L. A. Station, Los Angeles 22, Calif. 
the bonnet ... making packing and packing worries unnecessary. 

Hills-McCanna Diaphragm Valves are available in a Sow Vedhatques for Uilisation of 

Fast Reactions & Freezing of Equilibria 

choice of body materials of any machinable alloy, or with CHAIRMAN: W. H. Corcoran, Cal. Inst. of Tech., 
linings of lead, glass, rubber, plastic, etc. Fifteen diaphragm 1201 ©. Col. St, Posedena, Calf. 
Current Status of the Completely 
Automatic Process Unit 


available and a choice of lever, handwheel or remote operators CHAIRMAN: F. C. Brunner, C. F. Braun & Co., 
make Hills-McCanna headquarters for valving hundreds of 1000 S. Fremont Ave., Alhambra, Calif. 


corrosive fluids. Add your valve needs to the list if they Supervision of Technical Personnel (Panel) 
aaa aL" ” i “ 3 | CHAIRMAN: R. D. Gray, Cal. Inst. of Tech., 
are in the range of 3s” through 14”, pressures to 150 psi 1201 E. Cal. St., Pasadena, Calif. 


and temperature to 350° F. Write HILLS-McCANNA CO., : ; 
Air Pollution 


2438 Nelson St., Chicago 18, IIl., for details. CHAIRMAN: H. P. Munger, Syracuse Univ., 
Syracuse 10, N. Y. 


ey ABC’s of Machine Computation 
| CHAIRMAN: R. C. Johnson, Dept. of Chem. 

Eng., Wash. U., St. Louis 5, Mo. 
Deadline—Oct. 26, 1955 


saunders patent diaphragm ualues @ NEW ORLEANS, LA. 


May 6-9, 1956 
Also Manufacturers of: 
TECHNICAL PROGRAM CHAIRMAN: H. €E. 
CHEMICAL PROPORTIONING PUMPS O’Connell, Assoc. Dir. Process Div., Sect., Ethyl 
FORCE FEED LUBRICATORS * LIGHT ALLOY CASTINGS Corp., Box 341, Baton Rouge, La. 


materials including rubber, Teflon and synthetics are 
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Symposia of the Institute 


Se 


MEETINGS SYMPOSIA 


Fundamental Mechanism in Boiling, | N FF y) 


Cavitation and Condensation 
CHAIRMAN: R. R. Hughes, Shell Dev. Co., 


Emeryville, Calif. | | | EAT 


Foreign Chemical Developments & 


their Effect on U. S. Chemical Industry 
CHAIRMAN: C. W. Humphreys, Shell Chem. EXC HANGERS 
Corp. 50 W. 50th St., New York, N. Y. 
Ml ANNUAL—BOSTON, MASS. 7 
Dec. 9-12, 1956. Hotel Statler. ° 


TECHNICAL PROGRAM CHAIRMAN: W. C. Rous- 
seau, Proc. & Sales Eng., Badger Mfg. Co., 230 
Bent St., Cambridge 41, Mass. 


Deadline—August 9, 1956 
UNSCHEDULED SYMPOSIA 


Extraction of Hydrocarbons for Chemical Use 

from Pipeline Gases 
CHAIRMAN: E€. E. Frye, J. F. Pritchard & Co., 
210 W. 10th, Kansas City 5, Mo 


Distillation Computation Methods 


re cases compote totes | CCK With Panacoil 


Corp., Richmond, Calif. / 2 af 
Operations Research 4 eee 


CHAIRMAN: George D. Creelman, Creelman 
Assoc., 2245 Harcourt Dr., Cleve., O EXPERIENCE... 40 years of design and fabrication for the 
Filtration nation’s leading concerns, assures you of the correct engineering 


CHAIRMAN: F. M. Tiller, Dept. of Eng., U. of solution to your problem by men thoroughly familiar with your 
Houston, Cullen Boulevard, Houston 4, Tex. . 
requirements. 


Mixing , , , 
CHAIRMAN: J. H. Rushton, Dept. of Chem. Eng QUALITY... durably built, and conservatively rated — with 
Purdue U., Lafayette, Ind long operating life at top output. 


ECONOMY... Mass production of standard models — and 
@ GALVESTON, TEXAS accumulated know-how applied to your specific designs keep our 


Oct. 14, 1955. Galvez Hotel prices competitive. 
One-day Technical Meeting of the South DELIVERY ... Heavy inventory stock and efficient factory 


Texas Section (10th Annual). techniques permit fast delivery. 
CHAIRMAN: W. L. Bolles, Monsanto 
Chemical Co., Texas City, Tex. 


PROGRAM CHAIRMAN: Earl Manning, 
Shell Oil, Houston, Tex. 

mm NEW YORK, N. Y. 

Oct. 20, 1955. Hotel Statler 


One-day Technical Meeting, N. Y. Sec- 
tion of the A.I.Ch.E 


CHAIRMAN: T. M. Jackson, Jr., Johns- 
Manville, New York, N. Y. 


@ CHARLOTTESVILLE, VA. 





Oct. 21, 1955 U. of Virginia 

Half-day symposium on “Drying” spon- 
sored by the Central Virginia Section of 
the A.1.Ch.E. 

SYMPOSIUM CHAIRMAN: S. J. Friedman, 
DuPont, Waynesboro, Va. 

Contact Chairman by August 1 to sub- 
mit paper for symposium. 


@ CLEVELAND, OHIO 
Dec. 12-17, 1955. Cleveland Auditorium. 


EJC Nuclear Eng. & Science Congress 
PROGRAM CHAIRMAN (A.1.Ch.E.): W. K 
Woods, General Electric Co., Richland, 
Wash. 

Liquic Metals in Nuclear Power 
CHAIRMAN: C. F. Bonilla, Dept. of 
Chem. Eng., Columbia U., New York 17, 
N. Y. 
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Automatic Self-Cleaning Wax Dehydrator 


This Paracoil heat exchanger is used to reduce the water content of 
tallow. The tallow mixture is pumped thru the heater shell in baffled 
flow across the tubes. The movable baffles travel back and forth along 
the tubes, keeping them clean of accumulated tallow. The result is 
increased plant production due to higher temperatures and the elimi- 
nation of outage time necessitated with the cleaning of batch process 
drying kettles. 


DAVIS ENGI Ni EERI NG CORPORATION 


30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. + 1064 EAST GRAND ST., ELIZABETH 4, NEW JERSEY 


Since 1915... Paracoil’s skill to do comes of doing... Since 1915 
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Bemfe 
COIL ASSEMBLIES 


Heat exchangers Heating 
equipment for paraffin and 
wax treatment Heating 
Coils for rinse and pick 
ling tanks 


Made of lead, Copper 
Aluminum, Stainless 


Steel or Carbon Stee! 


Send us your problems 
on liquid or gas heating 
or cooling for 
recommendations 

on design and 

material. 


Illustrated is a Special Deep 
Tank Heating Coil fabricated 
from 1%” O.D. Type 316 
stainless steel tube, formed 
on 16” centerline diameter — 
25 feet long overall, designed 
and built by Rempe — spe- 
cialists in stainless steel coils 
and bends. 


Write for free copy of Rempe Engineering 
Data Book on Pipe and Fin Coils—prepored 
especially for the Design Engineer. 





REMPE COMPANY 


334 N. Sacramento Blvd. Chicago 12, Ill. 


here’s why we chose 


Spraying Systems SPRAY 


Tt = } 
| SF j (i 
i 
LOWER COST— it's surprising how often 


Y, 
changeover to Spraying Systems nozzles 
reduces cost and materially improves the end 
product or process . . . due to unique 
design concepts and precision. 


SELECTION—the range of choice in stand- 
ard nozzles is amazing . . . over 10,000 in 
Catalog 24 alone. ..a type and capacity to fit 
a exactly almost every need. It’s rare 
that costly “specials” are needed. 


PROMPT DELIVERY—huge stocks are 
maintained for fast delivery. For emergency 
needs, overnight delivery by air is a depend- 
able part of Spraying Systems service. 


Write for your free copy of Catalog 24 . SF 
SPRAYING SYSTEMS CO. 


3284 RANDOLPH STREET BELLWOOD, ILLINOIS “Se, 


America’s leading producers of Spray Nozzles 
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CANDIDATES FOR MEMBER- 
SHIP IN A. I. Ch. E. 


The following is a list of candidates for the designated grades of 
membership in A.|.Ch.E. recommended for election by the Committee 


on admissions. 


These names are listed in accordance with Article II!, Section 8, 


of the Constitution of A.I.Ch.E. 


Objections to the election of any of these candidates from Members 


will receive careful ccnsideration 


if received before October 15 


1955, at the office of the Secretary, A.I.Ch.E., 25 West 45th Street 


New York 36, N. Y. 


Associate 


Allen, Fred H., Monroe, La. 

Baron, John, Pittsburgh, Pa. 

Barry, Thomas W., Toronto, Ont., 
Can. 

Behr, Herbert, Cincinnati, Ohio 

Bernard, George W., Atlanta, Ga. 

Blunden, John R., Lima, Ohio 

Bodenheimer, Jack W., Coshocton, 
Ohio 

Brezner, Gerald P., New York, 
sv 

Casale, Ina B., Wilmington, Del. 

Cochran, Ronald W., Warrington, 
Fla. 

Cody, Byron M., Bloomfield, N. J. 

Cook, Ronald F., Ashtabula, Ohio 

Cordaro, Salvatore, Brooklyn, N.Y. 

Corso, Charles, Cleveland, Ohio 

Davis, Joseph, Detroit, Mich. 

Davis, Phillip Eugene, Fort Wayne, 
Ind. 

Davis, Richard H., New York, 
N. Y. 


Deppe, William Lee, Berwick, Pa 

Dietz, Joseph L., Detroit, Mich. 

Dingwall, Donald C., Austin, Tex. 

Drewyor, Richard A., Swanton, 
Ohio 

Edwards, James B., Jackson, Ga. 

Fehrenbach, Raymond J., Newark, 
N. J. 

Felsianos, Peter A., Detroit, Mich 

Ferreri, Joseph F., Salem, Ohio 

Fifer, Norman F., Hollister, Calif 

Finn, Parker C., Detroit, Mich. 

Fisackerly, Robert H., Jr., Ponca 
City, Okla. 

Foltz, Howard L., Findlay, Ohio 

Foreman, John H., Wabash, Ark 

Fructuoso, Enrique N., Boston, 
Mass. 

Funk, James E., Cincinnati, Ohio 

Garcia, Felix J., Havana, Cuba 

Geaslen, Wallace D., Bloomfield, 
N. J. 

Gillis, M. E., Baytown, Tex. 

Glaze, Harry S., Jr., Spokane, 
Wash. 
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De Keyzer, Henry D., Corpus Godzak, Steve G., Dearborn 
Christi, Tex Mich 


ee ak am 24 


THE PROBLEM: 
PUMPING SULPHURIC ACID 


THE SOLUTION: 
VANTON PLASTIC PUMP 


No stuffing box! 
No gasket! 
No shaft seals! 


A leading producer of welding gas had the 
problem of transferring concentrated sulphuric 
acid (93%) from storage to process tanks. The 
pump had to operate 6 to 10 hours daily and 
deliver 10 gpm against a 15 ft. head. The 
answer was found in a Vanton “‘flex-i-liner”’ 
pump, model PX60, with its polyethylene body 
block and hypalon flexible liner. 

If you’re troubled with pumping corrosive 
or abrasive liquids and slurries, get the facts 
on the Vanton “‘flex-i-liner.”’ 

Catalog 55 on request. 


vy) VANTON 


PUMP & EQUIPMENT CORP. 
20! Sweetiand Ave. _ Hiliside, N. J. 














bs division of Cooper Alloy Corporation | 


September, 1955 











Goldberg, Leo, Sunnyside, L. 1., N. Y. 
Granick, Michael, New York, N. Y. 
Grover, Shamsher S., Elmhurst, N. Y. 
Hansen, Neil A., Brooklyn, N. Y. 
Hedger, John Burton, Kansas City, Mo. 
Hoddinott, R. K., Jr., Baltimore, Md. 
Hoerrner, Alfred G., Linden, N. J. 
Holland, Charles J., Jr., Dallas, Tex. 
Honeycutt, Kenneth E., Freeport, Tex. 
Huchro, Stanley P., Mineville, N. Y. 
Humble, John R., Jr., Groves, Tex. 

Irving, Edward Muir, Garfield, N. J. 
Isaacs, Leslie, L., Hollis, N. Y. 

Jops, Clifford C., White Bear Lake, Minn. 
Jorolan, Esther P., Gainesville, Fic. 

Jubb, Elmer Charles, Jr., Port Arthur, Tex. 
Kaiser, David W., Hillside, N. J. 

Kastriner, Lowrence G., Bridgeport, Conn. 
Keen, James H., Kingsport, Tenn. 

Kincaid, James, Gibbstown, N. J. 

Kreiner, William E., Parma, Ohio 

Lane, Fred K., Wilmington, Del. 
Lankfort, James |., Jr., Virginia Beach, Va. 
Larkin, Frank L., Jr., Johnson City, Tenn. 
Leary, Albert W., Akron, Ohio 

Lehman, Leon M., Brooklyn, N. Y. 

Light, Willford D., Jr., Lubbock, Tex. 
Longhini, Anton, Joliet, Ill. 

Macedo, N., Delhi, India 

Marr, George R., Jr., Madison, N. J. 
Mayer, Don Mack, Winnsboro, Lo. 
Moyer, Richard J., Freeport, N. Y. 
McAlister, J. Andrew, Madras, Ga. 
McBrayer, Robert Lewis, Boulder, Colo. 
McCallum, James D., East Lansing, Mich. 
McGarry, Rodney J., So. Fort Mitchell, Ky. 
McHale, Daniel J., Jr., Jersey City, N. J. 
McMullen, Charles L., Parkersburg, W. Va. 
McNutt, Charles R., Richland, Wash. 
Mensh, Michael, Washington, D. C. 
Meyers, C. H., Rockdale, Tex. 

Michaelsen, Edward R., Brooklyn, N. Y. 
Mitchell, John H., Sherman, Tex. 

Modrow, Ronnie D., Kalama, Wash. 
Montgomery, Gerald T., Hornick, lowa 
Moore, Robert E., Jr., Kilgore, Tex. 
Moore, Robert T., Niagara Falls, N. Y. 
Morris, Robert L., Philadelphia, Pa. 

Nontz, David S., Jr., Jeflersontown, Ky. 
Neal, William G., Riverside, Ont., Can. 
Nerrow, David J., St. Louis, Mo. 

O'Kane, Daniel F., Richmond Hill, N. Y. 
Peters, Frank A., Washington, D. C. 
Petersen, Donald James, Savannah, Ga. 
Phipps, Harry E., Alcoa, Tenn. 

Prestipino, Joseph T., Altoona, Pa. 

Prince, Lovis A., Morristown, N. J. 
Rodziewicz, Chester T., Detroit, Mich. 
Roller, Robert E., Elizabeth, N. J. 

Rowan, Wiiliom A., Jr., Chicago, Ill. 
Schneider, Louis, Brighton, Mass. 

Short, John P., Lucasville, Ohio 

Shull, Peter O., Elizabeth, N. J. 

Simko, Fronk A., Jr., Wilmington, Del. 
Singer, Fred M., New York, N. Y. 

Slattery, John C., Glendale, Mo. 

Sone, Maung Boon, Mergui, Burma 
Sowatsky, Robert Bruce, Wilmington, Del. 
Street, Sidney W., Kent, Ohio 

Thoden, Rudolph J., Long Island City, N. Y. 
Thompson, Herbert, Jr., Valley Stream, N. Y 
Trass, Olev, Wilmington, Del. 

Verkamp, Joseph P., Schenectady, N. Y. 
Wagner, Charles R., Detroit, Mich. 
Wiener, Richard S., Stamford, Conn. 
Zanetti, Reynold Roger, Clifton, N. J. 
Zeigler, Kenneth |., New York, N. Y. 

Ziro, Robert, Carteret, N. J. 





First Annual Index of market news 
and sf&fistics for the chemical indus- 


try has been recently published 
Chemical 


under six major subject headings. 


Vol. 51, No. 9 


Market Abstracts. The vol- 
ume contains 22,000 separate entries, 
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MODEL “LL” 
MULTI-PASS COOLER 







































designed... 


to meet the exacting requirements of the 








petroleum, chemical and petro-chemicoal 
industries. 


Standardized... 


to insure lower prices, fast delivery. 


































D & R passes on to you the economies 
accruing from its standardization 
program. Starting with engineering 
and following through on construction, 
economies are substantial. Materials 
are purchased to rigid specifications 
and standard components are stocked. 
ASME standards govern fabricating 
procedures. 


MODEL “VT” 
VERTICAL 
THERMOSYPHON 
REBOILER 





















MODEL “VS” 
VAPOR CONDENSER 




















sl 
“4° WRITE FOR 

DETAILED LITERATURE 
AND INFORMATION 












® ENGINEERS © DESIGNERS © FABRICATORS 


DOYLE & ROTH 


136-50 TWENTY-FOURTH STREET, BROOKLYN 32, N. Y. 
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News of the Field 


FROM LOCAL SECTIONS 


South Texas. Ten kilowatt-hours of elec- 
eee tricity are consumed in the production 
of each pound of aluminum. Pointing 


this out, J. E. Yates, plant superin- 


100-PAGE tendent of Alcoa’s Rockdale plant, told 


the members of the South Texas Section 


CATALOG OF at their June meeting, that Alcoa’s 


choice of the Rockdale location was 


4 U a E Me & & E S 4 U ® t largely influenced by the tremendous re- 


serves of lignite in the area and the 
EQU j PMENT | subsequent low cost of electricity. 

The Section also toured the Rockdale 

‘ ‘ A lant during this meeting, seeing the 

by the Pioneers in design aie mining of the lignite, the cannes 

and construction of commercial which convert the lignite to a form suit- 

high-pressure equipment .. . able for fuel, power generation equip- 
ment, and the pot lines. 

—J. H. PresNeiu 





* PRESSURES TO This Catalog embodies the latest developments 
100,000 PSI in high-pressure equipment design .. . | eet, Guth, Glese-fined process eaule- 
¢ PILOT PLANTS ¢ VALVES ¢ REACTION VESSELS ment held the floor at the May meeting 
* TEMPERATURES =|. rirrincs * TUBING + COMPRESSORS | of the Detroit Section. E. W. Neben, 
TO 1000 FAHR. |. pumps * INSTRUMENTS « PRESSURE BALANCERS | chief process engineer and manager of 
b | chemical equipment sales, Pfaudler Co., 
Write for | explained fabrication methods, outlined 


catalog TTILEAAL W//, yi the needs of repair and maintenance of 
406-D Ml ve © d ‘ duegtienl vialdaoaanes. 

At the meeting, the Section introduced 

AMERICAN INSTRUMENT CO. | MaMMaieiaat Saaeoay 


8010 GEORGIA AVENUE - SILVER SPRING, MARYLAND | Semen dieess 5 Coneneh, vies 


> 


—- chmn.; E. Garelis, secretary; R. A. 





* a * fi Curtis, treasurer; and R. V. Laitner, 
top piping corrosion mentee are 
- —D. W. ANDERSON 


| Columbia Valley. Design of power re- 
actors occupied the floor at the May 26 
meeting of the Columbia River Section. 
Discussing basic engineering details, 
W. K. Woods, led a symposium, consist- 
ing of experts from the Hanford Atomic 
Power Operation of General Electric, 
in a thorough airing of ‘he subject. 


TUBE TURNS 
New officers of the Section for 1955- 


PLASTICS F 56 are: C. F. Falk, chmn.; W. F. Ekern, 

PVC | vice chmn.; W. L. Lyon, secretary- 
treasurer; and E. R. Irish, A. G. Blase- 
witz, R. E. Tomlinson, members of ex- 
ecutive committee. 


This new booklet 


gives facts on 


fittings 


—W. F. EKERN 


: ¢ — New Haven, Conn. Big news of 1954-55 
You can solve corrosion problems with unplasticized PVC for the engineers of New Haven, Conn., 
piping—outlasts and costs far less than metal systems for , ; ea 
handling many type of corrosive materials. New booklet gives was the unanimous approval of the new 
properties and applications of PVC systems, describes PVC New Haven Section by national A.I. 
as — “ flanges made ey ee a Ch.E. First full-term officers of the new 
the only source for injection mo products. Produc “er = » we “ke 
by the exclusive Hendry process, these PVC fittings are con- Section are: E. L. Borg, Naugatuck 
siderably stronger than fittings made by conventional processes. Chemical, chmn ; J. Dor sey, Olin 
Write Tube Turns Plastics, Inc., Dept., PB-9, 2929 Magazine, Mathieson, vice chmn.; R. W. Mickel- 
Louisville 11, Kentucky. son, Naugatuck, secretary; N. Phaneuf, 
Carwin, treasurer ; executive committee- 
r TUBE TURNS PLASTICS INC men: R. Bretton, Yale, W. S. Kaghan, 

' ’ e Olin Mathieson, S. Lippa, B. F. Good- 
224 East Broadway * Lovisville 1, Kentucky rich, W. C. Warner, Connecticut Coke. 


Call your TUBE TURNS PLASTICS’ Distributor —J. J. Levirzxy 





Chemical Engineering Progress September, 1955 


{ ‘wy a. rer amy 








Southern California. The health hazard 
involved in handling chemicals is a 
major concern of the chemical engineer, 
according to J. C. Rogers, director of 
the Occupational Health Division of the 
Los Angeles Dept. of Health, and Har 
old Price, M.D., medical consultant to 
the Division. 

Speaking at the June meeting of the 
Southern California Section, Rogers and 
Price discussed the various problems en- 
countered in handling chemicals, proper 
engineering methods for avoiding un- 
safe practices, and the medical aspects 
and relationships of many compounds on 
the health of the chemical worker. 

In California alone, during 1953, there 
were 185 industrial deaths, 10 caused by 
chemicals, including benzene, insecti- 
cides and chlorinated hydrocarbons, and 
most of these deaths were due to avoid- 
able carelessness. 

Among the most common chemical in- 
juries are those affecting the skin. These 
are usually of two types: those caused 
by primary irritants, such as acids and 
alkalies, and those caused by sensitizers 
which bring on allergic reactions after 
exposure. 

While people generally react in differ- 
ent ways, usually more poison can be 
taken orally without ill effect than any 
other way since the liver acts as a de- 
toxicator. Much more dangerous is in- 
take through the skin or lungs. 

—F. G. SAWYER 
El Dorado, Ark. [listorically the syn- 
thetic fiber industry started several 
decades ago with the discovery of rayon 
and how to pin it successfully, said 
J. B. Quig, Du Pont, to the May meet- 
ing of the El Dorado Section. 

During the past two decades there has 
been a progressively expanding interest 
in fibers made from organic polymers. 
The discovery and application of the 
various polymers stimulated and en 
couraged research leading to a better 
understanding of high polymer chemis- 
try. 

Phere are natural limitations of appli- 
cation of the various polymers. A 
polymer to be used for synthetic fibers 
must possess a softening point high 
enough to allow ironing and at the same 
time have high tensile strength and 
abrasion resistance. Research has shown 
that a long chain molecule without too 
many, or too large, side groups is desir- 
able. 

The main classes of synthetic fibers 
are (1) polyamides, (2) polyesters, (3) 
acrylics, based principally on acryloni- 
trile, (4) vinyls, and (5) polyvinyl 
acetals. 

The vinyls and acrylics—“Dynel” 
(Carbide), “Orlon” (du Pont), “Acri- 
lan” (Chemstrand) and “Saran” (Dow), 
have, because of recent expansions, 


(Continued on page 98) 
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eliminate 
overhead 
liquid y 
losses 











Yorkmesh DeMisters provide 
clean and efficient (better than 
99.9%) separation between 
liquid and vapor with virtually no pressure drop. Easily installed into new or 
existing equipment, York wiremesh DeMister pads provide the most effective 
means for recovering valuable liquids entrained in gases or vapors, and by per- 
mitting operation at higher than normal velocities, leads to increased production 
from existing equipment. The unique operating principle, shown below, involves 
miles of wire knitted into a mesh pad that lets clean vapor through, but knocks 
out entrained liquid and tosses it back. In one instance, a scrubbed gas stream 
at 475 psig carried off 0.5 to 1.5 lbs. of triethylene glycol per MMCF even after 
passage through a vane type mist extractor. Because of inadequate liquid re- 
covery, the vane type extractor was replaced by a stainless steel Yorkmesh De- 
Mister at a total cost of $317.00, resulting in a re- 
covery of 4.9 gallons of triethylene glycol per day, 
which amortized the entire DeMister pad installa- 
tion in 29 days. It will pay you to investigate the 
advantages that Yorkmesh DeMisters can bring. 
Write for Bulletin 17 which will put further facts 
at your fingertips. 
POSITIVE SEPARATION MEANS 
NO OVERHEAD LIQUID LOSS 


Liquid droplets entrained in the vapor stream im- 
pinge on the extensive wire mesh surfaces. The fine 
droplets coalesce, the liquids drain free and clean 
vapor passes overhead. 

Yorkmesh Demisters provide clean separation between 
liquid and vapor in: Vacuum towers + Distillation 
Equipment +- Gas Absorbers + Scrubbers + Evaporators 
Knock-Out Drums + Steam Drums 





























OTTO H. YORK CO. INC. 


6 CENTRAL AVENUE, WEST ORANGE, N. J. 
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News of the Field 
Every Valve pilates seenmses 


ps m FROM LOCAL SECTIONS 
Easily Accessible 
created a much increased demand for 


with 
raw materials and intermediates. These 
- . - - 
B le)s Tt intermediates are derived from refinery 
ro Ei L cracking cases, natural gas hydrocarbons 


, and coke. 
—A adjustable — ugg fap 


As a class, synthetic fibers are char- 
SPROCKET RIM acterized by high strength, low moisture 
absorption, dimensional stability, easy 
with CAa@irn Guide | launderability, and thermoplastic proper- 
ties permitting permanent pleating. The 
outstanding attributes of nylon are its 
NEWLY REDESIGNED for great abrasion resistance, superb elas- 
greater strength—easier, ticity and high strength. Orlon is dis- 
quicker, more solid assembly- | tinguished by its resistance to sunlight 
| and weather and by its bulk and wool- 
e $j 2 : | like character. Dacron is notable for 
. a bo porn | resilience, resistance to wrinkling, and 
=e Guy one ve 6 wanes wool-like characteristics of the staple 
¢ Prevents accidents onan 

Many complicated factors determine 
the success or failure of a synthetic fiber. 
The cost of raw materials is critical. 
To be successful, they must combine 
solid performance with ready availability 
| at a low cost. The petroleum industry 
occupies an important and _ strategic 
place in the success and future develop- 

ment of synthetic fibers. 


6 BABBITT SQUARE, NEW BEDFORD, MASSACHUSETTS, U. S. A. Quig readily admitted that synthetic 


(Continued from page 97) 





Your supplier carries complete 
stocks. Call him — or write for 
details and prices. 


fabrics had been built too well, thereby 
| causing the market to become saturated 
too easily. However, he stated that 


there is no better these polymers had applications other 


than fibers. 


LABORATORY WARE —W. L. Breax 


Trona, Calif. Getting off to a flying start, 


— 7” : | the proposed new Mojave Desert Sec 
The producers of VITREOSIL* (Vitreous Silica) will meet tion (the Mojave Desert Engineer's 


your most exacting requirements in transparent and non- Club until application is approved) 
transparent laboratory ware of the highest standards. heard F. G. Sawyer, Ralph M. Parsons 
Chemical purity, high resistance to heat shock as com- Cn Ges tis Mies OF Ce Gated 
pared to other ceramics, unusual electrical resistivity, best ealiainen sm the West. and the cause and 
ultra-violet transmission (in transparent quality), plus low age wet ' oa ‘ane 
magia : effect of smog in the Los Angeles area. 
initial cost compared to platinum, are some features of At their latest meeting. in Tune. the 
peony fused quartz. ; ‘ proposed Section listened to B. R. Hay- 
With our unusually large stock of standard items, includ- ’ r Se es Rian aul 
: , = ward, Nuclear Engineering Division of 
ing transparent, glazed and unglazed crucibles, evaporating arta American Avistion. bring them 
dishes, beakers and tubing and rods in all diameters and : iit aaah Sie 
. ots ae sre up to date on the present and future o 
sizes, we also have facilities for fabrication of special items. hate > = ‘ 
, ss : nuclear power. Emphasizing power 
Write today, giving us full details of your laboratory ware station reactors, Hayward discussed the 


roblem or i i i : ; : 
problem or ask for illustrated Technical Bulletin 22. economic and technical aspects of the 


*® four reactors considered to hold the 
Bee ee eM CC createst promise by AEC. 
Officers of the proposed Section are: 
THERMAL AMERICAN FUSED QUARTZ CO., INC. i‘ Gust Aston Seth 6 
Chemical, chmn.; K. S. Skarr, Naval 
Ordnance Test Station, China Lake, 
vice chmn.; R. L. Thomas, American 
Potash, secretary; K. H. Bischell, Naval 
: Ordnance Test Station, treasurer; and 
oinlgaamiaaaam Fred Boyer, Westend Chemical, R. J 
Street Grasley, Naval Test Station, executive 


City Zone State a | committee members. 
Ce 8 8 ee ee ee ee io 


18-20 Salem Street, Dover, New Jersey 


arco mane mann / 


Please send Technical Bulletin 22 and prices: il 


(vitReosit|” 


j [a/ Company 





—R. L. THoMAS 
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Providence, R. 1. The growing shortage 
of technically trained personnel threat- 
ens to halt the rapid progress the chemi- 


cal industry has achieved in recent years. 
Sounding this warning, J. E. McKeen, 
president of Pfizer, went on to discuss < 
the great contributions and strides of ae 
the chemical industry to the May meet- e 


ing of the Rhode Island Section. 

McKeen pointed specifically to the 
fine pioneering work of the six com- q 
panies producing Salk anti-polio vac- ROTOJET TUBE CLEANER 
cine. They took great risk, financial and } 


otherwise, McKeen said, and they de- | 


serve much credit. 

C. A. Stokes, director of research 
and dev elopment, Godfrey L. Cabot, Inc.., 
followed McKeen and took up the future 
of the chemical industry in New Eng- 


land. In the use of refinery gases to 
make petrochemicals, particularly ethyl- 
ene and propylene, Stokes sees the ideal 


opportunity for New England to become 

an important factor in the basic chemi- reven © cos gd © 
cal industry. But a lot has to be done, 

especially tieing the petrochemical de- 
velopment into the basic fuel industry 
as most other sections of the country 
have done. 






wos Sy 







—A. A. MELNYCHUK 

It is a tribute to the durability of 
ROTOJET Tube Cleaners that so many of 
them outlive the equipment for which 
they were bought. Why wait until your 
tube cleaners wear beyond repair when 
an inexpensive adjustment or parts re- 
placement can put them into first class 
condition again? 


Do This Now— 


Examine your motors, hose, and 
couplings, and check your stock of heads 
and brushes. Let our trained mechanics 
make any necessary adjustments. Do it 
now, and they'll be ready when you need 
them. 





Wood River, tll. Another proposed new 
Section has just completed a successful 
year of organization and elected officers 
for 1955-56. New leaders of the still- 
applying Alton-Wood River Section 
are: D. W. Miller, Shell Oil, chmn.; 
A. C. Hershey, Standard Oil, vice 
chmn.; A. E. Ruscilli, Standard Oil, vice 
chmn., membership; C. J. Barr, Olin 
Mathieson, secretary ; and L. C. Kopisch, 
Sinclair Oil, treasurer. 

—A. E. RusciLui 
















Maryland Section. The attention of a 






large television audience was called to 






the contributions chemistry has made 
to the American way of life by L. C. 
Palmer, chairman of the Maryland Sec- 


' 


tion. Experiments were also performed 







on the show, which was conducted by 
Dave Evans as part of National Chemi- 


cal Week. 


At the regular May meeting, the Sec- For Prompt Service and Delivery 


tion toured the Army Chemical Center 


at Edgewood, Maryland, saw a demon- 
stration of Chemical Corps items. y UR BES 1 4E 7 is 


~— ROTOJET. 


ELLIOTT COMPANY-ROTO DIVISION 


149 Sussex Avenue ° Newark, N. J. 









Richmond, Va. The chemical engineering 
problems of present day pulp and paper 
manufacturing processes were discussed 
by A. P. Yundt, research and technical 
director, Camp Manufacturing Co., be- 
fore the June meeting of the Tidewater 





Virginia Section. 
Yundt summarized present-day tech- 





niques, discussed specific engineering 
problems. A plant tour of the Rich- 
mond plant of the Albemarle Paper Co. 






completed the meeting. 








—G. J. Cort, Jr 
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CHEMICAL ENGINEERING PROGRESS News of the Field 


LATEST VOLUME FROM LOCAL SECTIONS 
Heat Transfer—St. Louis: studies in nucleate boiling, liquid metal, 

convective transfer, solids melting, immiscible liquids, agitated kettles Sen Francisco, Calif. Several important 
(Chemical Engineering Progress Symposium Series No. 17, Vol. 51; paper industrial gas absorption processes in- 
bound; 125 pages; $3.25 to members, $4.25 to nonmembers). velve ea ae reaction of the dissolved 


gas molecules with a chemically active 


m Oo n Oo £ r a p h solvent, according to R. L. Pigford, 


head of the chemical engineering de- 








reer cee ae ee ne ee a eee partment, Univ. of Delaware. Speaking 
& Meateaties end tyeay Grytag Gy Ws. G. Marshall, dv. before the June meeting of the Northern 
($3.25 to members, $4.25 to nonmembers) California Section, Pigford went on to 
& 2 show that the principles developed from 
Ss y m p oO Ss i u m consideration of the well-established 
1. Ultrasonics—two symposia 9. Heat Transfer—Research Studies for laws h ateeosene. diffusion and chemical 
($2.00 to members, $2.75 to nonmembers) 1954 | reaction rates, lead to predictions of the 
2. Phase-Equilibria—Pittsburgh and ($1.50 to members, $2.25 to nonmembers) | Tatio OF absorption rate with reaction to 
Housto ° | the expected rate when reaction is ab- 
aad 10. Collected Research Papers—for sent 
($3.75 to members, $4.75 to nonmembers) Spring 1954 | : ; : — hi 
3. Phase-Equilibria—Minneapolis and ($3.25 to members, $4.25 to nonmembers) ee ee 
Columbus pen. The chemical consumption of mole- 
($3.75 to members, $4.75 to nonmembers) 11. Nuclear Engineering—Part |! cules near the gas-liquid interface re- 
a ($3.25 to members, $4.25 to nonmembers) | duces the resistance to interphase mass 
Processes = 12. Nuclear Engineering—Part It | exchange. Sometimes the speed of the 
($3.75 to members, $4.75 to nonmembers) 60.98 to maubem, 0638 to neamenbert chemical reaction and the presence of 
8. Meat YwonsferAitentie Che | interfacial resistance affect the complex 
, settee anid 13. Nuclear Engineering—Part Ii! | kinetics of the whole process. 
ween agnleigpdrdpeumeanane ($3.25 to members, $4.25 to nonmembers) | When all these effects are considered, 
* ee Research 14. lon Exchange chemical kinetic principles are incorpo- 
($3.25 to members, $4.25 to nonmembers) ($3.25 to members, $4.25 to nonmembers) | rated into the traditional unit operation 
cea | of gas absorption. 
7. Applied Thermodynamics 15. Mineral Engineering Techniques —A. W. FAIRBAIRN 
($3.25 to members, $4.25 to nonmembers) ($2.50 to members, $3.75 to nonmembers) 
8. Communications 16. Mass Transfer-Transport Properties Chasteston, W. = Completing a highly 
successful year with 376 members, the 


($1.00 to members, $1.50 to nonmembers) ($3.25 to members, $4.25 to nonmembers) 5 4 " : 
Charleston, W. Va., Section reports 


Price of each volume depends on number printed. Series subscriptions, which election of the following officers for 
allow a 10% discount, make possible larger runs and consequently lower prices. 1955-56: C ] Smith Monsanto 


ser i es. chmn. ; J. K. Harvey, Carbide & Car- 
a ae Coa bon, vice chmn.; A. W. Byer, Carbide 
& Carbon, secretary; C. H. Braithwaite, 
Jr., Westvaco, treasurer; and R. V. 
executive 





CHEMICAL ENGINEERING PROGRESS, 25 West 45 Street, New York 36, N. Y. 


[J Please enter my subscription to the CEP Symposium and Monograph Series. | will Green, Du Pont, member 
be billed at a subscription discount of 10% with the delivery of each volume. committee 





Please send: —R. W. TIMMERMAN 
[] copies of Ultrasonics. 
[] copies of Phase-Equilibria—Pittsburgh and Houston. | Hopewell, Va. The large and growing 
[) copies of Phase-Equilibria—Minneapolis and Columbus. use of glass as an industrial tool held 
0 copies of Reaction Kinetics and Transfer Processes. | the floor at the Mav 13 meeting of the 
[] copies of Heat Transfer—Aftlantic City. ees : Vire? a ine Speaki 
[) copies of Phase-Equilibria—Collected Research Papers for 1953. lidewater irginia By ts tion. SPCaRing 
1) copies of Applied Thermodynamics. | to members and their wives, the meet- 
C) copies of Communications. | ing was Ladies Night, Harvey Travers, 
[] copies of Heat Transfer—Research Studies for 1954. | Corning Glass Company, discussed pres- 
= copies : See eee Papers—for Spring 1954. ent uses, outlined a bright future for 
copies of Nuclear ngineering—Part I. glass in industry. 
(J copies of Nuclear Engineering—Part II. a G.1.C ] 
C) copies of Nuclear Engineering—Part III. AE. Je SEE, 7 
[) copies of lon Exchenge. ee 
[) copies of Mineral Engineering Techniques. o - — 
C) copies of Reaction Kinetics. | LOCAL SECTION future meetings ‘ 
[) copies of Atomization and Spray Drying. | (ed ti — ; 
[] copies of Mass Transfer—Transport Properties. ee a ee 
[) copies of Heat Transfer—St. Louis. | W@ DALLAS—Sept. 27, 1955 
[] Bill me. [C] Check enclosed (add 3% sales tax for delivery in New York City). | A. G. Eickmeyer, “Ammonia Synthesis Gas 
Generation by Pressure Reforming of Nat- 
TT Menke ehahsienae ihe aw ace SO on eke a keke We bebe tokio Aalee sd ik eee oe < ural Gas.” 
EE: Sekt an aca an labo chance cok derd dls bb whebewkndedebne tke vdcwcusss ew <d @ NEW HAVEN—Sept. 27, 1955 
Robt. G. Brown, “Operation Research.” 
TO ee ae ee oa ae ee ee ee  PHILA-WILM.—Oct. 11, 1955 
C) Member [) Associate Member C) Affiliate C) Student C) Nonmember C. H. Thayer, “Automation, Oil & Nature.” 
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people 
IN MANAGEMENT AND TECHNOLOGY 


Walter G. Whitman, candidate for 
president of the A.L.Ch.E., was named 
“This Week’s 
Newsmaker’”’ by 
NEWSWEEK 
magazine in the 
August 15th issue. 
Describing Whit- 
man as the “Atom 
Man” whose job it 
is to make sense 
out of _ scientific 
babel, the maga- 
zine traces Whit- 






























man’s chemical engineering career and 
its influence in the atomic energy pro- 
gram with spots of personal interest | 
added. 


Richard Dreher 


appointed asst. to — | 


vice-president in 
charge of produc- 
















tion at Cashmere 






Corp. of America. 
Dreher joins the 
company after sev- 
eral years in the 
chemical division 
of B. F. Goodrich 


Co 












7 
volatile : 
design section, research and engineering — 
div. of Monsanto Chemical Co. Michael SLUDGES AND SLURRIES 


F. X. Gigliotti is manager of structural 
plastics engineering group and Bertram 
K. Denton is asst. to the general man- 










Karl H. Rothe to senior engineer in 







... without clogging 






ager of the company’s overseas division ...under a low net positit e suc tion head ( VPSH) 
Wallace S. Frank appointed super- ...without gas or vapor binding 






visor—process development unit at Gen- 
eral Electric’s silicone products dept 





The Lawrence Non-Clogging Top Suction Pump is 
designed specifically to handle volatile sludges and 
vay Process division of Allied Chemical slurries. Large clearances through the impeller and 
& Dye Corp. He headquarters in New casing completely prevent clogging. Volatile gases or 
York. vapors liberated at the impeller entrance (the point 
of lowest pressure), are pushed up and out of the way 
and can be vented back to the suction tank or ex- 





I. H. Munro to vice president of Sol- 







National Aniline div. of the company 
names Cornelius C. Coakley director 










of operation. James F. Daly succeeds pees = hausted to atmosphere. 

Coakley as manager of the company’s BLIN RENCE This type of pump can operate with a very low Net 
Buffalo plant. ee Positive Suction Head (NPSH) and never become gas 
. or vapor bound. It is made in all metals and alloys 
A. B. Tillman to asst. works manager |_| Cs such as: — cast iron, bronze, stainless steel, Hasteloy, 

operations of alkali div. of Diamond B- etc. — depending on the material pumped. 
Alkali Co. A. T. Bennett takes — = ae For further details on Lawrence Non-Clogging Slurry 

superintendent of the division. — 2 and Sludge Pumps write for Bulletin 206-4. 










Esso Research and Engineering Co. 
names Paul O. Pfeuffer to staff of 
chemicals development div. Arthur W. | LAWRENCE PUMPS INC. 
Liles joins design division staff, and | 371 Market Street, Lawrence, Mass. 
Robert F. Burke will work with the | ' 
company’s process research division. 























(Continued on page 102) 











Page 101 





Vol. 51, No. 9 Chemical Engineering Progress 









Barnett F. Dodge, A.I.Ch.E. presi- 
dent, is chosen a member of the ad- 
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Gaster D. Snell, Inc. 


(Continued from page 101) 


This million dollar research or- 
ganization occupies ten floors of 
laboratories and offices—Serv- 
ing: Industry, Individuals, Gov- 
ernment, Science. 


Roy F. Weston resigns position as 
sanitary engineer for Atlantic Refining 
Co. to devote full 
time to his own 
consulting firm of 
Weston, Ecken- 
felder Assoc. Be- 
sides his 16 years 
in charge of Atlan- 
tic’s waste control 





BAG CLOSING 


: 
4} We are uniquely set up to 
accord you occasional or con- 
stant research with all equip- 
ment, experience, facilities and 
manpower a_ long-established 
research center requires. 


No Jett Joa Small 
No Research Program Too big 
Why not investigate our ap- 
proach to your problem by 
asking us to submit a proposal 
without cost or obligation? 


program, Weston 
is active in the 
field of industrial 
wastes for several 





| professional organizations. He _ has 
| authored some 30 articles on the sub- 
ject of waste-water treatment. Weston 
will locate in the Newtown Square, Pa 


office of his firm 
Boiler Dd. Suell, Inc. 


Several appointed to new jobs in the 

_se ppeees 0 ew es RESEARCH LABORATORIES 
Chemstrand Corp.'s nylon plant: C. H. 

‘ . “ira 29 West 15th St.. New York 11, N. Y. 
Martin and W. Cavell to area super- 

; _ WAtkins 4-8800 
visors; W. E. Gowan and R. C. Reese 
to operation supervisors; and J. B. Cole 
on special assignment in yarn manufac 





turing. 





Ju Chin Chu promoted to professor 
>} . ; | of chemical engineering at Polytechnic 
| 














Institute of Brooklyn. He is also con- | 
sultant to a number of commercial nrms 


FISCHBEIN 


| 
i 

i ! 

' ’ and government agencies in the field. S T i A M J E T 

1 | 

" Shell Chemical Corp. names four new | 

. ' section leaders in the manufacturing EJ = I @) RS 
j ' development dept.: A. V. Caselli, chem- 

1 anodoneiil 

1 


BAG CLOSER ical engineering section; H. G. Staater- 
= \ 











man, product section for industrial 











CONDENSERS 


Cee Tee Ye 4 : : 
= chemicals ; R. H. Hemmerich, research 

and patent section; and C. MacHenry, 
¢ A truly portable bag closer .. . product section for plastics and resins. VAC U U M 


Weighs only 102 pounds. 
Raymond B. Seymour, formerly E @) U | PM E N T 


e Requires no installation .. . 
plug into any outlet. president of Atlas Mineral Products Co 


e Handles textile and paper named president of Loven Chemical Co 
in California. Seymour, noted in his 





bags. ; 
. . Id and active participant in many lead- 
e Simple to operate and main- field and active pa biel ant in many lead 
tain ing technical and trade societies, is au- 


thor of numerous books and articles 


e Lowest priced bag closer on 
the market. 


primarily on plastics 


John R. Bradford is new dean in the 
division of engineering at Texas Tech- 
nological College. He succeeds Dysart 





FOR DETAILS, MAIL THIS COUPON NOW 











| DAVE FISCHBEIN CO. | | E. Holcomb who recently left the school 
DEPT. XX to become president of Texas Western. 

38 GLENWOOD AVE. N. 
| MINNEAPOLIS, MINN. | Central Soya Co. names Max Spencer | 
; production engineer at its new Chatta- | 
Eerie ee | | nooga plant. Spencer joined the com- 
cinen Lalla B rue JET-VAC corp 
g Pemblameecseeeserescnrcceneccnrensenees . | | ; 
| Riitdsoreteneennenneniinnmniatinnimell gr rate ae anonad = 73 POND STREET 

: | fessor i dept. of chemical engi- 

ae SSL | neering at the U. of Florida. WALTR A Oe 
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Barnett F. Dodge, A.I.Ch.E. presi- 
dent, is chosen a member of the ad- 
visory committee 
for the 25th Expo 
sition of Chemical 
Industries sched- 
uled from Decem- 
ber 5th to 9th in 
Philadelphia. The 
committee, “com- 
posed of men of 
distinction in the 
fields of chemistry, 
chemical engineer- 
ing and manufacturing,” is chaired by 
E. R. Weidlein, president of the Mellon 
Institute. 


W. H. Zinn becomes first president 
of the American Nuclear Society, the 
world’s first professional organization 
composed of scientists and engineers en- 
gaged full-time in industrial govern- 
mental and educational aspects of atomic 
energy. Zinn is director of the U. S. 
Atomic Energy Commission’s Argonne 
National Lab. 


Raymond Stevens is newly elected 
honorary chairman of the American 
Section, Society of Chemical Industry. 
He is senior vice-president of the con- 
sulting firm of Arthur D. Little, Inc. 


Charles E. Lapple leaves Ohio State 
U. to join chemical and metallurgical 
engineering section of Stanford Re- 
search Institute’s physical sciences divi- 
sion. He will direct research activities 
in fine-particle technology and chemical 
engineering. George A. Agoston joins 

division as senior physicist to aid 
in research on combustion and fluid 
dynamics 


After 42 years in the chemical indus- 
try, Norman A. Shepard retires as 
chemical director of American Cyana- 
mid Co. He is widely known in indus- 
trial, governmental and academic cir- 
cles for his accomplishments in the 
chemical industry. 

The company announces also the ap- 
pointment of A. G. Hill to resident 
technical director for the organic chem- 
icals division, Bound Brook plant. W. 
A. Raimond is asst. technical director 
of the division. 


Charles J. Schmitz and Robert F. 
Abbanat among those recently joining 
the Whiting Research Labs of Standard 
Oil Co. (Indiana). 


Henry E. Wessel joins the engineer- 
ing division of International Minerals 
& Chemicals Corp. as asst. to the vice- 
president. 


(Continued on page 104) 
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KEEP PACE 


with 


WHAT’S 
NEW 


Lj EXPOSITION OF 


CHEMICAL INDUSTRIES 


COMMERCIAL MUSEUM and CONVENTION HALL 
Philadelphia Dec. 5-9 





So much is happening in the fast-changing chemi- 
cal process industries that the latest developments 
often have a way of escaping us for lack of time. 
There’s a way to catch up—and keep up—with the 
newest in equipment, materials, methods. That 
way—and it’s really the quickest and most effec- 
tive way—is to personally inspect the more than 
500 exhibits at this year’s great EXPOSITION 
OF CHEMICAL INDUSTRIES. 

You can SEE and COMPARE the newest proc- 
essing methods... LOOK at the year’s biggest 
array of materials and equipment... TALK with 
technical representatives of the country’s leading 
suppliers. 

Plan NOW to attend this great exposition... 
save time by writing today for advance registra- 


tion and forms for hotel accommodations to 


MANAGEMENT INTERNATIONAL EXPOSITION COMPANY 


480 Lexington Avenue, New York 17, N.Y 
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Richard F. Shaffer, former professor | f 











SILICONE 
DEFOAMERS 





ly 
have proved their efficiency 


and versatility in countless 
applications. For example: 


1 OUNCE KILLS FOAM IN... 
b- 625,000 Ib 


sodium bromide crystallization solution 


§ 250,000 Ib 


molasses, vat dye solution, trioxide pick- 
ling solution, tall oil 


{, 125,000 Ib 


phenolformaldehyde, urea formalde. 
hyde, asphalt, starch sizing 


62,500 Ib 


soft drinks, 70% caustic liquor, black 
liquor, sulfuric acid pickling bath 


( And remember— 
both Dow Corning Antifoam AF Emulsion 
and Antifoam A are physiologically harm- 
less. Both increase production, reduce proc- 
essing time, eliminate the waste and fire 
hozard of boil-overs. 


NOW AVAILABLE 


eoeeeeeeeeveee 






OW CORNING 
SILICONE 
BEFOAMERS 


New booklet gives 
complete information 
on Dow Corning Anti- 
foam cgents, the most 
efficient and versatile 
defoamers ever de- 
veloped. Request your 
copy on coupon below. 


Mail coupon today for 
FREE SAMPLE 















hh °°” °°” =a 
| Dow Corning Corporation | 
| Midland, Mich., Dept. 3009 “A 
Please send me: | 
| [] Booklet on Dow Corning Silicone De- | 
| foamers. FREE sample of [_] Antifoam A | 
| Compound or [[] Antifoam AF Emulsion. | 
| NAME ———_ — — - —_——— | 
| company secieiaaivaiilaiien I 
| aporass —__ —_—_—_—_ —__ — — 
Ler ~ — —_—_- TON E_ STATE - J 
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people 
(Continued from page 103) 


Arno C. Fieldner, dean of Govern- 
ment research and interna- 
tionally known au- 
thority on coal and 


scientists 


related fuels, has 
retired from the 
Bureau of Mines 
after 48 years of 
service. He is in 
ventor, author, and 
developer of tech- 


niques used world- 
wide in testing and 
analyzing coal, 
coke and Fieldner has been 
the Bureau of Mines continuously since 
1910 except for two years spent in di- 
recting research for the Army's Chem- 
ical Wartare World 
War I. 





with 


gas. 


Service during 


Jefferson Chemical Co. announces the 
following new appointments to its opera- 
tions dept. staff: L. R. Strawn, man- 
ager, manufacturing div.; P. R. Mon- 
aghan, manager, technical service div.; 
and J. J. Glover, asst. to the vice- 
president of operations. Glover will also 
be responsible for market research. 


Clifford E. Oman to asst. 
in the alcohol plant of the 
Petro-Chemicals Corp. 


Robert S. First, National Lead Co., 


plant supt. 
National 


succeeds H. W. McNulty as president 
of the Chemical Industry Association 
in New York. 


Solon D. Fisher to technical asst. 
to the manager of the ammonium and 
potassium section, Solvay process divi- 
Allied Chemical & Dye Corp. 
located in the New York 
offices. 


sion, 
Fisher 
executive 


is 


Donald R. Guthrie to general manu- 
facturing manager of the coated abra- 
sives and related products division of 
Minnesota Mining & Manufacturing Co. 


W. L. Holmes, Shell Chemical Corp. | 


technologist in Houston, to 
in the process and plant 
company’s manufac 
Torrance, Calif. 


research 
group leader 
section of the 
turing research unit, 


new 


Humble Oil & Refining Co. announces | 


the following chemical engineers as staff 
additions: W. R. Edwards, research 
& development ... D. M. Allen, R. G. 
Henry, R. B. Nesbitt, W. H. Oliver 


and J. E. Spell, technical service divi- | 


sion. 


Milton Rex Wingard to project en- 
gineer, fats and oils dept. of the Blaw- 
Knox Co. 
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Announcing a 


New Process 
and a 
New Service 


ARCHED WAFERS 
YOUR PRODUCT 


Many advantages 
over flakes or 
other shapes 


For further information about our 


CONFIDENTIAL 


SERVICE, address: 


FLAKICE 
CORPORATION 


360 Furman Street 
Brooklyn 1, New York 





| 


PUMP 


Liquids + Gases + Slurries 


WITHOUT 
CORROSION OR 
CONTAMINATION 






Wavelike 
a | Motion of 


Steel Fingers ‘SQ 
Forces Material 


Through Tubing 


| Prices range from 


$55 to 
$500 


depending on size of pump and 
accessory equipment required. 


Write for Catalog 


B SIGMAMOTOR Inc. 


Middleport N Y 


20 Noith Main Street 





September, 1955 











Richard F. Shaffer, former professor 


and chairman of chemical engineering 
at Pratt Institute, 


ap pointed vice- 
president of manu- ° . ° 
fectoring: atid vets Ea Pilot Plants and Processing Equipment 
ber of the Board : 
of Directors of the Artisan is an outstanding source for 
Schlegel Litho- your Pilot Plant and Special Continu- 
graphing Corp. ous or Batch Complete Processing 
N. Y. Shaffer Unit. 
takes over his job Chemical engineers and mechanical 
with several years’ engineers combine their experience 
activity in the with skilled shop men to develop and 
graphic arts during which he was con- manufacture excellent mechanical and 
sultant to many firms in this area. chemical processing equipment. Our 
Joseph G. Davidson, vice-president chemical engineers design complete 
of Union Carbide and Carbon Corp., plants and individual stills, evaporators, 
will receive the Chemical Industry condensers, reactors, piping and tanks. 
Medal for 1955 for his “conspicuous Our mechanical engineers develop spe- 
services to applied chemistry.” The cial conveyors, solids handling devices, 
medal, awarded by the American Sec- vacuum closures and special mechani- 
tion of the Society of Chemical Indus- cal processing units. 
try, will be formally presented to David- 


A singe: d Their combined experience and skills 
son on October 28th in New York. 


go into the completed equipment. 

John H. Lux to president and a 
director of Continental-Diamond Fibre 
Co. As of July Ist, the company’s name 


is Haveg Industries, Inc. Under Lux’ 

direction the company will continue in ARTISAN METAL PRODUCTS INC. 

the manufacture and fabrication of 

chemical equipment, corrosion resistant Telephone: 

pipes, ducts and plastic raw materials. Waltham 5-6800 73 Pond St., Waltham 54, Massachusetts 
Frank S. Riordan, Jr., is among five | —_—_—_—_—__— 

receiving promotions recently in the | TR RO Ch BS 

nylon plant of the Chemstrand Corp. _ f 

Riordan takes over as process control ~ 

supt. 


Telephone or write for an engineer to call—We hove 
Engineering Representatives throughout the United States. 


Engineers and Fabricators 











John R. Hoover, president of B. F. 
Goodrich Chemical Co., is lected chair- 
man of the board of directors of the 


iquid handli 
Manufacturing Chemists’ Assoc., Inc. liqui an ing 
Hoover is also vice-president and a d d t Recordin 
S als s g printer mounts on 
director of Goodrich-Gulf Chemicals, epen $ on merers 5 meter. Prints quantity dis- 


pensed or received 


Ge 


TARE 


a 


Inc. 
ll F Relates thead af SPECIFY THE 
enry Fraser Johnstone, head of ; INDUSTRY- 


the U. of Illinois’ chemical engineering PROVED 


division, was awarded the Army Excep- j 

tional Civilian Service Decoration by or. ; BOWSER 
Major Gen. William Creasy, Army r 
Chief Chemical Officer. The award 


recognizes Johnstone’s services as con- ; XACTO 
4 3 » Delivers predetermined 


sultant to the Army Chemical Corps ; - i 

; 1946 a , Widest selection FF qwertities up to 10,000 gol- 

from > until last year. at cadets tes ") ons, then shuts off 
Spencer Chemical Co. advances Rich- | every plant... 


ard F. Brown to vice-president and | ; ’ 
general works manager. John R. Choose from the world's leading, most 


Brown, Jr. is managing director of | widely used line. XACTO meters are easily 

research and development which recently | adapted with choice of dials and controls 

was established as a separate division in for changing needs to speed liquid han- 

the company. dling operations and provide accurate 
‘ accounting. 


* 








William C. Foster, former deputy A repeating control for de- 
secretary of defense and president of | GET ALL THE DATA YOU NEED NOW & livery. of predetermined 

» M facturing Chemists’ Assoc quantities. Automatic. With 
the Manutacturing a ee eee WRITE eee or less recording printer. 


becomes an executive vice-president of j 

Olin Mathieson Chemical Corp. Foster AN , 7 BOWSER, Lie FORT WAYNE, IND. 
will headquarter in the Olin Mathieson ESTABLISHED 1885) 

New York office. — 1393 E. CREIGHTON AVE. 
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the chemical engineer in 


MARKETING 


William B. Porterfield, Jr. joins Na- 
m tional Potash Co. 

as vice president 

and sales manager. 


y Porterfield comes 
7 





to the company af- 
ter several years’ 
experience in the 
industry, his last 
position being asst. 
sales manager at U. 
S. Potash Co. 


*“Kerodex” Protected Hands are L. Earl Colburn to technical sales 


manager for Poole-Pritchard LTD. He 


Plunged in Sticky Tar Then Quickly will headquarter in the company’s Al- 


. . berta, Canada offices. 
Washed Clean Without Scrubbing. ap ile 85 lls 
o de eagan is organization ad- 
ministrator, Chemical Division of Kop- 
pers Co., Inc. Appointed also were J. 
C. Ferraro to the Detroit sales office, 


and R. F. Seubert to succeed Ferraro 
as supervisor in the division sales office. 


“Kerodex” provides really effective protection against 
the many skin irritants encountered in industry. It 
spreads on like a cream but acts like a glove that is in- 
visible yet strong and as elastic as the skin itself. Does 
not smear. Does not affect materials handled. Write for 
full information — arenes = peerier ge ” Acheson Colloids Co. appoints John 
Ayerst Laboratories, 22 East 40th Street, New York W., Shier asst. general manager at Port 
emg oem “_ asst. g ‘ anager at 
16, N. Y. ited Huron, Mich. Bart C. Dickey is pro- 
—_—_—_—_——_ duction manager. 








G. Charles Hann appointed sales en- 
gineer of Minnesota Mining & Manu- 
facturing Co.’s new inorganic products 
project set up to develop commercial 
Refrigerated Process Heat Exchangers markets for aluminum enamel frits. 

for the Handling of Chemicals John L. Rendall is manager and War- 
ren R. Beck takes over as research and 
product development manager. 


Charles S. Quillen to sales engineer, 
Aurora Pump division of New York 
Air Brake Co. He takes over New 
Jersey territory. Schyler B. Sterling 
will represent Aurora’s newiy-estab- 
lished domestic water system dept. 


Walter M. Fenton to director of new 
product research and development dept. 
: a : ; ? = of Lithium Corp. of America, Inc. J. 
FLOODED GENETRON-12 in the shell is boiling at —50 F. Fluid through Douglas Campbell succeeds Fenton as 

. . : gias Wamppe ucceeds enton as 
tubes is hydrogen and some mercury vapor which is condensed out at sub-zero 
temperatures. 

PROPER HANDLING of the refrigerant avoids oil logging, keeps surfaces S. N. Campbell to Houston sales of 
active. Slugs of liquor boiled out by mistake can damage compressor cylinders. fice of Cooper-Bessemer Corp 

Armstrong’s years of background in straight refrigeration assure you of a 5 
professional job. George L. Innes is manager of chem- 
PROBLEMS * SHOULD YOU HAVE ANY SUCH PROBLEMS, WE ical sales for Climax Molybdenum Co. 
WILL WELCOME THE OPPORTUNITY OF SHOWING YOU HOW Innes takes over responsibility for prod- 
ARMSTRONG SOLVES THEM. uct sales in both industry and agricul- 


ture. 


RICHARD M. ARMSTRONG CO. Bernard M. Fisher joins Henry 


— Box 188 Interdonati, Inc. as manager of the spe- 


WEST CHESTER PENNA cial chemicals dept. He will handle sales 


of the company’s domestic and foreign 
markets from the New York office. 


director of sales 
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Edward G. Ko- 
minek to general 
sales manager, In- 
filco Inc. Kominek 
will supervise all 
sales representa- 
tives including 
those in foreign of- 
fices of the com- 
pany. He head- 
quarters in Tucson 





Arizona 


Expansion and promotions marked by 
Farris Engineering Corp. and affiliates 
with establishment 
of new plant in 
Houston. Edward 
Groth, Jr. is man- 
ager or tne new 
plant which will 
nanufacture and 
service valves and 
other equipment. 
At the same time 


e | Charles W. Han- 


lon, pictured here, 
joins the Farris Flexible Valve Corp. as 





sales manager with 17 years of experi- 


ence in petroleum and chemical industry 


Desmond M. C. Reilly appointed 
sales promotion and publicity manage: 
for the chemical divisions of Food Ma 
chinery and Chemical Corp. He head- 
quarters in New York. 

C. Scott Hoeppner n 
manager, Peerless Pump div. of the 





company. He heads new San Francisco 


sales office 





A four-fold increase in the use of 
fertilizers over the last 15 years, 
a growth twice as great as the 30 prior 


years, has boomed the chemical fertilizer 
industry. Reason: The America! 
farmer has upped his use of plant foods 
by 10% each yea! 

But the American fertilizer industry 
must also look abroad for future markets, 
in the view of J. A. Woods, president 
of Commercial Solvents. The industry 
is in a highly competitive period, and 
foreign markets are looming more and 
more important [ 
Management will report on how and 
why they entered the field of consumer 
end products, market researchers will 
outline steps required to evaluate mat 
kets, at the Chemical Market Researcl 
Association’s meeting, Sept. 22 and 23 
at Virginia Beach, Va. 

With more and more engineers work- 
ing on consumer end products, the meet 
ing will be extremely important. C 
Twenty-third Annual Meeting of En- 
gineer’s Council for Professional De- 
velopment will be held at the King 
Edward Hotel, Toronto, October 13-14, 
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Address Replies to Box Number Care of CHEMICAL ENGINEERING PROGRESS 


SITUATIONS OPEN 






























PROJECT ENGINEER 





SEE CHEMSTRAND’S AD 











ON PAGE 32 OF THIS Growing midwestern engineering con- 
MAGAZINE tractor has an opening for a project {| 
Positions Available for engineer experienced in petroleum re- | 
ENGINEERS finery or petrochemical work 

(Chemical, Mechanical, Ele } This is a permanent position and offers | 
trical, Textile Civ and |} wnusual opportunities to a well qualified | 





Industrial and 





man. A degree in chemical or mechanical 
CHEMISTS | engineering is required with a min- | 
(Organic, Physical, Analyt imum of five years of experience in 


ical—Instrumental and Wet related work 
Method, Textile Chemists) 


Write to Technical Personnel 











Interviews will be arranged for qualified 














Department applicants and all replies will be held in 
THE } strict confidence 
Cc H E M S T R A N D } Send résumé of education, experience 
CORPORATION } and salary requirements, also photo- 
Decatur, Alabama graph 
Hex Box 26-9 










































THE STANDARD OIL COMPANY (OHIO) 


MANUFACTURING (REFINING) DEPARTMENT 






is looking for 








CHEMICAL ENGINEERS, 
CHEMISTS, and 
MECHANICAL ENGINEERS | 












with one to five years’ experience in petroleum refining or related activi 
ties for staff work primarily in Cleveland, Ohio. Possible employment 
in Toledo, Lima, or Cincinnati, also. 







Applicant should have the following educational background and indus 
trial experience: 





Chemical Engineers: B.S or higher degree and experience in develop 
ment, pilot plant operation, process design, process trouble shooting, 
refinery process engineering, economic studies, or related work back 
ground. 








Chemists: B.S. or higher degree and experience in product and process 
research or development. 







Mechanical Engineers: B.S. or M.S. degree and experience in process 
equipment construction, design, inspection, or maintenance, petroleum 
product testing and field evaluation, or related work background. 








Age range 22 - 32 





Salaries commensurate with experience and level in organization. Ad 
vance on merit basis.: 






If you can qualify and are looking for a permanent job with a growing 
but secure midwest company, write, giving full information on educa 
tion, industrial experience, military experience, and personal data to 


E. G. Glass, Jr., 1737 Midland Building, Cleveland 15, Ohio. 
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DU PONT ores 


CHALLENGE...RESPONSIBILITY... OPPORTUNITY 


in these long-range career positions in 


CHEMICAL ENGINEERING SPECIALIZATIONS 


The Engineering Service Division of du Pont’s Engineering Department provides consult- 
ing service and technical assistance to production, maintenance, design, research, and con- 
struction groups in the company. The objectives of the Division are to assist other com- 
pany units in improving plant efficiency and product quality, in reducing investment and 


operating cost, and in increasing capacity. 


One opening is immediately available for an experienced graduate chemical engineer to pro- 
vide consulting service to operating plants in each of the following specialized technical 


areas: 


PETROCHEMICAL PROCESS & EQUIPMENT 


Position requires five to ten years’ industrial experience 
in the fields of research and development on petro- 
chemical processes and equipment. 


Principal duties will be to provide engineering consulta- 
tion to research, development, design, and production 
groups on petrochemical processes and equipment, to 
make economic process evaluations, to recommend or 
specify equipment and process for pilot and plant scale 
operations. 


DRYING & DRYING EQUIPMENT 


Desired qualifications will include substantial experience 
in the practical aspects of drying particulate solids and 
sheet and fibrous materials. A sound knowledge of the 
fundamentals of heat and mass transfer is important. 


The duties of the position will require a broad and de- 
tailed knowledge of mechanical drying equipment and 
their applications. The position requires a high level of 
creativeness and skill in evolving unorthodox solutions to 
practical problems in drying. 


In addition, in each of the following 


WATER 


The desirable background will include extensive experi- 
ence in water procurement and treatment for industrial 
plants. Knowledge of water treatment plant operation 
through practical experience is important. 


The successful applicant will provide engineering advice 
to those designing, constructing, and operating company 
plants on problems involved in the procurement and 
treatment of industrial water supplies. 


HEAT TRANSFER 


Position requires a minimum of five years’ engineering 
experience, including at least three years in the field 
of heat transfer. 


The successful applicant will be well grounded in engi- 
neering fundamentals and in higher mathematics. He will 
provide engineering consultation in the specialized field 
of heat transfer as applied in the chemical industry. His 
work will require solution of complex problems encoun- 
tered by research, design, and operating groups. 


fields, there is available one position com- 


parable in duties and responsibilities to those listed above: 


Agitation & Mixing * Pumps & Fluid Flow * Automatic Process Control * Grinding & 
Fine Particles Technology ® Plastics & Protective Coatings ® Non-ferrous Metallurgy ® 
Packaging ® Materials Handling © Minerals Technology ® Biochemical Processes & 


Equipment. 


FOR INTERVIEWS IN DETROIT NOV. 27-28-29-30 


Please call Mr. J. C. Costello, Jr. at 

Woodward 3-6032 

or you may send complete résumé including details of education 
and experience, to: 


REG. U.S. PAT. OFF 


BETTER THINGS FOR BETTER LIVING 


... THROUGH CHEMISTRY 


Chemical Engineering Progress 


Mr. J. C. Costello, Jr. 


Personnel Section, Engineering Dept. 


E. |. du Pont de Nemours & Co., Inc. 


Wilmington 98, Delaware 


September, 1955 





































A DU PONT CAREER 
FOR A 
PACKAGING ENGINEER 


The Engineering Service Di 
vision of du Pont’s Engineer 
ing Department has one re 
sponsible position immediate 
ly available for a graduate 
engineer with three to ten 
years’ experience in the pack 
aging of bulk and liquid prod 
ucts. Qualifications should in 
clude engineering knowledge 
of metal drums, fiber drums, 
multi-wall paper bags, and 
bulk shipping containers and 
cartons, Familiarity with bulk 
and liquid filling and packag 


ing machinery is desirable. 


The successful applicant will 
provide consultation in the se- 
lection and use of packages, 
shipping containers, and pack 
aging machinery, and will be 
expected to develop and exe- 
cute major engineering pro 
grams in the industrial pack- 


aging field. 


ts v5 par. orf 


Better Things for Better Living 
.-- through Chemistry 


Please send complete résumé, 
including details of education 
and experience, to: 


Mr. J. C. Costello, Jr. 


Personnel Section, 


Engineering Dept. 


E. 1. du Pont de Nemours & Co., inc. 


Wilmington 98, Delaware. 
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CHEMICAL ENGINEERS j 

FOR PETROLEUM PROCESS DEVELOPMENT , 

An excellent opportunity for a permanent connection with a major company. |} 

A few openings for chemical engineers are available in a group concerned } 
with process, design, and economic studies directed toward guiding research 

and development programs in the petroleum refining field. Men of initiative, } 

resource, and imagination are needed for this work. Up to six years of industrial 7 

j 

, 

, 


experience with background in pilot plant operations, data analysis, process 
design, or economic evaluation, preferred. Submit résumé of personal data, 
education, experience. All inquiries will be considered promptly and held 
confidential. 
ESSO RESEARCH and ENGINEERING COMPANY 
formerly Standard Oil Development Company 
P.O. BOX 51 Personnel Division LINDEN, NEW JERSEY 








el ll a i i a i i i i a i i i a i a i a i ee ee ee i 





Procter & Gamble | THE Dow ¢ — Oo. | 


needs FREEPORT, TEXAS 


ENGINEERS Offers opportunities for: 


(Graduated within last 10 years) 





@ Permanent positions in Mechan- 


ORGANIC CHEMISTS 
ical Research and Development, 
Process Equipment Design and ANALYTICAL CHEMISTS 
Application, Heat and Power 
ao Memeneeet acer ie: POLYMER CHEMISTS 
gineering Fields. 
@ Salaries oopnanensene with PHYSICAL CHEMISTS 
a and industrial experi- CHEMICAL ENGINEERS 
MECHANICAL ENGINEERS! 


Opportunities to grow with a 
leading chemical processing 
company—rated as one of the 
nation’s three best-managed 
companies by the American In- with 
stitute of Management. 


For application form and 
further injormation write B.S., M.S., Ph.D. degrees 


Mr, T. M. Turner 0 to 5 years’ experience 
Head of Employment 
Engineering Division 
Procter & Gamble 

Cincinnati 17, Ohio | Positions available for qualified 


candidates in organic and inor- 











ganic research, development, or- 
ganic and inorganic production, 


DIRECTIONS FOR USE OF process and plant design, and 
CLASSIFIED SECTION analysis. 


Advertisements in the Classified Section of 
Chemical Engineering Progress are payable in 
advance at I5c a word, with a minimum of MOVING EXPENSES PAID 
four lines accepted. Box number counts as 
two words Advertisements average about 

six words a line. Members of the American GOOD HOUSING CONDITIONS 
Institute of Chemical Engineers in good stand- 
ing are allowed one six-line Situation Wanted 
insertion (about 36 words) free of charge 


a year. Members may enter more than one . 
insertion at half rates. Prospective employers Qualified applicants please sub 
and employees in using the Classified Section mit résumé and record of college 
of Chemical Engineering Progress agree that 

all communications will be acknowledged; the work to: 


service is made available on that condition 
Boxed advertisements are available at $15 a 


column inch. Size of type may be specified 

by advertiser Answers to advertisements D. M. DUGUID 

should be addressed to the box number, ° 

Classified Section, Chemical Engineering Prog- The Dow Chemical Company 
ress, 25 West 45th Street, New York 36, N. Y. 

Telephone COlumbus 5-7330. Advertisements Freeport, Texas 


for this section should be in the editorial 
offices the 15th of the month preceding 
publication. 
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LOS ANGELES AREA—PROCESS 
DESIGN ENGINEERS 


Must have degree in chemical engineer- 
ing; minimum of five years’ experience 
in petroleum refinery design; capable of 
evaluating refinery operations and data, 
preparation of process calculations, 
process flow diagram and equipment 
specifications. Follow through on me- 
chanical design of facilities. Will be 
expected to make independent analyses 
and exercise individual judgment. Please 
write to Chief Design Engineer and 
give full details of personal history and 
Provide 


and include photograph. 


work experience. references 


GENERAL PETROLEUM CORP. 


A Socony-Mobil Company 
3700 West 190th St. 
Torrance, Calif. 

















PLANT CHEMIST 


Eastern cement plant desires chief chem- 
ist immediately. Prefer man with degree 
in chemical engineering and experience 
in the manufacture of Portland Cement. 
Include in your reply complete details 
of training, experience, age and other 
pertinent data. All replies will be confi- 
dentially treated, and our company per- 
advertisement. 


sonnel knows of this 


Box 5-9. 











CHEMICAL ENGINEERS 


Our New 
MOLECULAR SIEVE ADSORBENTS 


and other products 
offer 


Excellent opportunities in Product 
and Application Development 


Unusual career openings in the fields 
of adsorption, ion exchange, catalysis, 
etc. Test marketing and customer liaison 
involved. Men with potential in technical 
sales may qualify later for responsible 
field positions. Recent graduates or men 
with up to five years’ experience desired. 
Bachelors, Masters and Ph.D. graduates 
considered. 


Send résumé of educational back- 
ground (include approximate academic 
standing) and work experience to: 
LINDE AIR PRODUCTS COMPANY 

a Division of 


Union Carbide and Carbon 
Corporation 


P. O. Box 44 Tonawanda, New York 
Attention: Mr. P. 1. Emch 





WANTED CHEMICAL ENGINEER: 


For process development and 
production work. Two to five 
years’ experience preferred. 
Modern expanding chemical 
manufacturing plant in West 
Virginia’s Ohio River Valley 
section. Engineering now in 
progress for several new prod- 
ucts. Modern research and de- 
velopment facilities now being 
constructed. Excellent oppor- 
tunities. 


Box 6-9. 








METALS RESEARCH 
LABORATORIES 


Technical Personnel Requirement 


RESEARCH ENGINEER: Ph.D. or 
Sc.D. in chemical engineering or 
extractive metallurgy for duties 
focused on the technology of ex- 
tremely pure metal compounds and 
their subsequent reduction to metals. 
The engineer will have responsibility 
for bench-scale to pilot-scale work 
on unit operations such as leaching, 
chlorination, distillation, melting, 
high-temperature furnace work, sol- 
vent extraction, and ion exchange. 
Ability in preliminary design is de- 
sirable. Send résumé of education, 
experience and salary expectations 
to M. L. Baas, Metals Research Lab- 
oratories of the Electro Metallurg- 
ical Company, P.O. Box 580, Niagara 
Falls, New York. 


| 
| 














CHEMICAL ENGINEER 


Position open for chemical engineer, 
25-35 years of age, in branch overation 
of medium-sized company engaged in 
nonmetallic mining, refining and proc- 
essing. Must be capable of assisting 
the plant superintendent in all phases 
of the operation. Experience in both 
production supervision and pilot plant 
work not essential, but considered to 
be good background for this position. 
Considerable opportunity exists for 
capable, aggressive person. Salary 
open. Location Southwest U.S.A. Box 
7-9. 








' 
! 
! 
! 


ENGINEER 


Metallurgical Research 


For Materials Research 
and Radiation Studies 
Group of the Aircraft Nu- 
clear Propulsion Depart- 
ment. 


A senior research position is now 
open in an advanced project ° 
the application of nuclear energy t 
the field of flight. The engineer who 
qualifies will be responsible for re- 
search designed to provide improved 
metals and alloys for use in an air 
craft nuclear power plant. 


The job requires a degree in physical 
metallurgy or metallurgical engineer 
ing and 8 to 10 years experience in 
working with high temperature or 
corrosion resistant metals and ailoys. 
(If directly related, time spent on 
obtaining an advanced degree may be 
considered part of this experience.) 


PUBLICATION OF RE- 
SEARCH RESULTS IN THE 
APPROPRIATE CLASSIFIED 
OR OPEN LITERATURE IS 
ENCOURAGED. 


Send complete resume to: 
TECHNICAL PERSONNEL 
Aircraft Nuclear Propulsion 


GENERAL @@ ELECTRIC 








ENGINEER 


Large multi-plant chemical manufacturer 
requires a young chemical or mechanical 
engineer with several years’ plant pro- 
duction or power plant experience. 


This is your opportunity to affilicte with a 
company which is the leader in its field 
and presently expanding. The job pro- 
vides an excellent opportunity to learn 
the company’s complete operation with 
good possibilities of achieving higher 
responsibilities within a reasonably short 
time. 


Please submit a complete résumé of edu- 
cation and experience with past record of 
earnings and initial salary desired. Also 
enclose a recent snapshot if available. 
Box 4-9. 








: 


SENIOR 
PROCESS ENGINEER 


We have an opening for a chemical 
engineer to head up a small process 
engineering group. This position is 
permanent and offers, we believe, ovt- 
standing opportunities for personal de- 
velopment and advancement. The man 
we are looking for will have a thorough 
understanding of chemical engineering 
principles and the ability to apply them 
to practical problems in process design. 
He will have the qualities of leadership 
and personality to direct the work and 
secure the cooperation of the other 
members of the group. He will have 
had a minimum of five years’ ex- 
perience in process design of petroleum 
refining or petrochemical plants. 

We are located in a middie western 
city with exceptional living and recrea- 
tional facilities comfortably close to our 
offices. 

If you can meet the challenge of this 
position write to us in complete confi- 
dence giving a résumé of your experi- 
ence, personal data and salary desired; 
also include phetograph. We will ar- 
range interviews for applicants with 
suitable qualifications. 


Box 25-9 
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SENIOR OR PROJECT 
ENGINEER 


Mature Ch.E. or M.E., age 37-50, with 
broad experience in the design and con- 
struction of heavy chemical plants. Cen- 
tral Engineering Department, New York 
City. Please write in detail including 
approximate salary range. 
Technical Personnel Manager 
Chemical Divisions 
FOOD MACHINERY AND 
CHEMICAL CORP. 
161 E. 42nd St., N. Y. 17, N. Y. 











CHEMICAL ENGINEERS 


Major manufacturer of rayon, acetate, 
and cellophane has positions available 
for B.S. and M.S. chemical engineers in 
process and new product development in 
Research and Development Division in 
Suburban Philadelphia and plants in 
Pennsylvania, Virginia, and West Vir- 
ginia. Men with 0 to 5 years’ experience 
considered 

n reply please include 
cation and experience and 
salary. 


AMERICAN VISCOSE CORPORATION 


Personnel Recruitment Department 


details of edu 
expected 


1617 Pennsylvania Boulevard 
PHILADELPHIA 3, PENNSYLVANIA 





CHEMICAL ENGINEER 


Degree in chemical engineering. Must 
have five to ten years’ process experi- 
ence. Desirable to have development 
or production experience in phenolic 
resins or allied products. 


RESEARCH CHEMIST 


B.S. degree in organic chemistry. Pre- 
fer experience in polyesters and rein- 
forced plastics. Large Midwestern 
chemical manufacturer. Send complete 
résumé and salary requirements to 


Box 2-9 














Chemical engineering graduates 
with up to five years’ experi- 
ence in making detailed process 
design calculations and eco- 
nomic studies on petroleum and 
petrochemical projects. Prefer 
men under thirty-five years old. 
Modern, medium sized South- 
western community. Pleasant 
surroundings with excellent 
family recreation, religious and 
educational facilities. Please 
submit complete résumé includ- 
ing recent photograph to: 


Employee Relations Manager 
Research and Development Department 
PHILLIPS PETROLEUM COMPANY 
Bartlesville, Oklahoma 
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Major oil company expanding in petro 
chemicals has two specific vacancies 
for chemists or chemical engineers 
preferably with graduate training and 
three to five years’ experience in op- 
eration of anhydrous ammonia plants 
or in polystyrene, injection, and vac- 
uum molding. Box 27-9 











ENGINEER OR CHEMIST—for sales position 
with a national organization. Selling ex- 
perience desirable but not necessary. How- 
ever, must have experience in the petroleum 
refining industry. Please reply to Box 8-9, 
giving age, experience and salary require 
ments 


CHEMIST OR CHEMICAL ENGINEER—With 
several years’ experience, preferably in tex 
tile research, for research and development 
in synthetic fiber spinning, development of 
processes for production of new fibers and 
improving existing fibers. The continuing 
growth of the Celanese Corporation in the 
chemical, textile and plastic fields provides 
permanent positions in the Summit Re- 
search Laboratories for qualified men 
Please send résumé to J. A. Berg. Celanese 
Corporation of America, Summit, New 
Jersey 








SITUATIONS WANTED 
A.1.Ch.E. Members 


PRODUCTION MANAGEMENT ENGINEER- 
ING—M.Ch.E. Age 37, thirteen years’ ex- 
perience includes resident manager of 
alcohol plant, chief engineer of eight 
plant organization, assistant to vice presi 
dent in charge of production Seeking 
responsible position in production manage- 
ment or plant engineering. Box 1-9. 

SUPERVISORY CHEMICAL ENGINEER— Age 
38, fifteen years’ responsible experience in 
process development, pilot plant and com- 
mercial plant operation, process design, 
economics in petroleum, chemical, petro 
chemical, metallurgical, AEC fields. Now 
employed as chief process engineer for 
engineering concern but wish to become 
established with a progressive petroleum or 
chemical company. Box 3-9. 





CHEMICAL ENGINEER—Age 38, married 
Desires production or planning. Several 
years in vitamins, organics, and miscel- 
laneous production. Cost explanation and 
other departmental reports. Factory re- 
sponsibility for new products from original 
report to packaging. Northeast only. Box 
9-9, 

PREVENTIVE | ENGINEERING —Twenty years’ 
experience in all phases of chemical engi- 
neering and pharmaceutical and chemical 
production. Well qualified to direct ad- 
ministration of maintenance engineering 
including cost controls, cost reduction pro- 
grams, and equipment replacement. Box 
10-9. 

SALES "MANAGER—Chemical engineer with 
fifteen years’ experience in equipment sales, 
equipment design, and plant design, de- 
sires position as general or divisional sales 
manager for heavy equipment manufacturer 
Prefer New York or New Jersey head 
quarters, but would consider Southeast 
$10,000 plus. Box 9 


EXECUTIVE CHEMICAL ENGINEER—B.Ch.E. 
over twenty years’ experience in bi 
chromate manufacturing. Last ten years 
in charge of production, process develop 
ment and costs. Recent technical investiga 
tion of chrome plants abroad. Desire posi 
tion preferably in Eastern area. Box 12-9. 


CHEMICAL ENGINEER—M.S.Ch.E._ experi- 
enced in petroleum plant technical service 
wishes to locate in New York, New Jersey 
or Connecticut. Presently employed by 
major oil company. Columbia graduate, 
1948. Desires technical service or design 
work in petrochemicals. Box 13-9. 


MATHEMATICIAN—PROFESSIONAL CHEM- 
ICAL ENGINEER—with knowledge of digi 
tal computers and statistics. Twelve years 
of diversified experience primarily in engi 
neering research and development. Desires 
responsible position with growing computer 
installation. Box 
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CHEMICAL ENGINEER—BS., 


M.S.Ch.E. 


SENIOR ENGINEER—Ten 


CHEMICAL ENGINEERING SALES 


CHEMICAL 


CHEMICAL 


CHEMICAL ENGINEER —B.S.Ch.E 


1947, age 31. 
Alexander Hamilton, Dale Carnegie. Eight 
years’ process design petroleum refineries, 
natural gasoline, petrochemical plants ma- 
jor contractor U.S. and foreign Desire 
career in technical, chemical or industrial 
sales. U.S. East Coast or Europe. Box 15-9 
Age 30. Seven sears’ varied pe- 
troleum refinery experience, process devel 
opment and process trouble shooting. De 
sire process engineering position with 
responsibilities and opportunity for rapid 
advancement Eastern location preferred 
Box 16-9 


years’ experience 
food, pharm., drugs. Design, estm., pro 
curement, and installation of process, ma 
terial handling, and plant equipment. Plant 
surveys, utility surveys, product cost analy 
sis. Job coordination. Desire chief engineer 
or assistant chief engineer position. B.S 
Ch.E. 1942. Box 17-9 


CHEMICAL ENGINEER—With primary inter 


est in engineering problems of chemicals 
production—e.g., engineering and economic 
evaluation of process equipment; operations 
planning, trouble shooting, supervision— 
desires change from research and develop 
ment position. Married, age 32, ten years’ 
experience covers proces*, product develop 
ment; operations supervision; process engi 
neering. Eastern location. Box 18-9 


B.Ch.E.., 
M.B.A. Over twelve years’ diversified chem 
ical sales and product development experi 
ence in the eastern and midwest areas. 
Capable of directing and planning aggres 
sive product evaluation and sales programs 
Salary minimum $8,500. Box 19-9 


ENGINEER—B.S.Ch.E. 1950. Age 
family, draft class 5A Five years’ 
plant experience in petrochemicals 

commercial or pilot plant position 

Minimum salary $7200. Box 20-9 

ENGINEER—B.S 1951 Four 

years’ development experience with large 

chemical manufacturer in unit operations 
and processes. Would relocate with smaller 
organization with opportunities in sales 
development or development. West Coast 

desirable not essential. Box 21-9 

1951, vet 

eran, age 27, married. Four years’ diversi- 

fied experience in research and development, 
petroleum industry. Desire production or 
technical sales position. Prefer New York 

New Jersey area. Box 22-9 


Secu reve CALIBER ENGINEER—M.Ch._E., 


successful experience: 
cost reduction, 
organic chemicals. 


Duodecade of 
ev a development, 
production supervision; 
Excellent record, now heading plant im 
provement and development teams, major 
company. Profit-minded, adaptable. Box 
4-9. 


“ 








GET THE BEST... 


through C.E.P. Classified Ads. 

. 
Companies that need men of top- 
notch quality should investigate 
the pulling power of C.E.P. Classi- 
fied Ads. 

. 
Membership in the American In- 
stitute of Chemical Engineers indi- 
cates men of professional qual- 
ity—men with the education and 
experience needed for today’s 
important jobs in the chemical 
processing field. 

° 
As an employer who needs the 
best, use our classified section. 
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“HANDRAULIC” 


CLOSING “DEVICE 


No re-boring .. . no altering of 
parts ... no need to remove so 
much as one plate! Sperry’s new 
“HANDRAULIC” Closing Device 
replaces the filler block . . . locks 
in position with one bolt. Available 
for existing filter presses in the 
field or as original equipment on 
new Sperry installations. 


EASIEST TO OPERATE *° 


No sweat ... no strain... no 
operator fatigue. Effortless manual 
controls release a surge of hydrau- 
lic power that opens and closes the 
filter press .. . in seconds! 

Get the complete “HANDRAULIC” 
story in Sperry’s new folder, just 
released. Also ask for Sperry’s 
complete catalog of filter presses 
and accessories. 











— 
Sales Representatives: 

George S$. Tarbox Alldredge & McCabe 
808 Nepperhan Avenue 847 E. 17th Ave 
D a S p E - a Y C 0 Yonkers, New York Denver 18, Colo 

ad e ad B. M. Pithashy Texos Chemical 
833 Merchonts Exchonge Engr. Co 


BATAVIA, ILLINOIS Building 4101 Son Jacinto 


Son Francisco 4, Calif Houston 4, Texos 


Filtration Engineers for More than 60 Yeors 





For Corrosion Resistance! Electrical Insulation! 


i NE! 
ane CUT COSTS! 


is also ONE-piece! —with 


Bonale 


Glass Reinforced 
POLYESTER, 
EPOXY, PHENOLIC 


LAMINATES 
Carl N. Beetle 


PLASTICS CORP. 


Simplified Bonate Design MOLDERS & FABRICATORS 

. : processing, plating, storage & truck 
of lightweight, all-plastic Tank for maintaining tanks: ducts, pipe, stacks, parts, etc 
liquid pressure in metal refining process is 
acid-resistant, heat-resistant and as solid as 
a rock. Installation was simple, quick and inex- 
pensive. Outstanding, upstanding performance 
has proved worthy of a chemical “Oscar”. 


TEST BONATE KNOW-HOW Inquiries Invited 


146 Globe Street 
Fall River, Mass. 
Tel: 7-9464 
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FOR CONTINUOUS 
FOR ACCURATE 
DUST SAMPLING 

FOR PERMANENT RECORDS 
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KONISAMPLER 
(pat. pend.) 
Employs principle of thermal precipite- 
tion. Light weight—quiet—all electric 
Automatic timer—will also operate con- 
tinvously—secures particulate matter 
suitable for microscopic, electron micro- 
scopic or visual and for permanent 
records on standard glass slides. 


Cost (complete) with carrying case 
$225.00 

Send for descriptive literature 
Designer and manufacturer of continuous 
gravimetric and oscillating types of ther- 
mal precipitators 

JOSEPH B. FICKLEN Ill 
1848 East Mountain St. 
Pasadena 7, California 
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C-R CHILL-VACTOR units flash 


cool water, aqueous solutions and cer- 
tain other liquids to temperatures 
down to 32° F. by partial evaporation 
at high vacuum. 


As with all Croll-Reynolds equip- 


ment, the process is very simple. No 
chemical refrigerant is used. There 
are no moving parts. First cost as 


well as operating cost is usually less 
than for mechanical refrigeration. 





REYNOLDS 
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Chill your process 
with a 
C-R CHILL-VACTOR 


CHILL-VACTOR units are produc- 
ing chilled water in industrial plants 
throughout the world. Capacity var- 


ies from a few tons up to a few 
thousand tons. 
The CHILL-VACTOR is only one 


type of steam-jet EVACTOR, manu- 
factured by Croll-Reynolds. Others 
are producing high vacuum in many 
hundreds of plants. Let our technical 
staff help you with any or all of your 
vacuum problems. 


Croll-Reynolde 0, We 


Main Office: 751 Central Avenue, Westfield, N. J. 
New York Office: 17 John St., New York 38, N. Y. 


CHILL-VACTOR Units * EVACTOR Steam Jets * Condensing Equipment 
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now andy notes 





NEW ENGINEERING CENTER begins another 
chapter .. . newest action was occa- 
Sioned by the offer of a committee of 2l, 
headed by Mervin J. Kelly, president of 
Bell Telephone Labs (reported in News & 
Notes in the July issue) . .. At that 
time we said that a steering body seemed 
needed to coordinate the various actions 
of the societies ... A start toward 
cooperation has been provided by the 
incumbent presidents of the five engi- 
neering societies ... Late in July 
four presidents & the past president of 
the Electrical Engineers met in New York 
to chart a course of action with respect 
to the new Engineering Center ...A 
set of new recommendations was offered: 
(1) a Special Task Committee of 15 
persons =— 3 from each society = to be 
formed; (2) such representatives to be 
unbiased & not employed by the societies; 
(3) this special Task Committee to be 
charged with the duty of recommending 

a specific site based on a comprehensive 
Study of feasible locations; (4) the 
committee to select its own chairman, 
employ a secretary, & engage independent, 
unbiased consultants to investigate & 
report to the committee; (5) the Task 
Committee to report to the governing 
bodies not later than February l, 1956; 
(6) $15,000 to be appropriated by each 
of the five societies to finance such 
activities . .. In addition the presi- 
dents asked the trustees of the Pitts- 
burgh Engineering Trust to extend their 
offer to April 1, 1956. .. . So far the 
four other engineering societies have 
accepted the new proposal . .. A.I.Ch.E. 
will consider these recommendations at 
the Council meeting at the Lake Placid 
meeting . . . Consensus now seems to be 
that an independent evaluation of a site 
is necessary if funds are to be raised 
for an Engineering Center on a national 
basis . .. A study of the problem by an 
independent & competent engineering con- 
Sulting firm should allay once & for all 
dissatisfaction that some favorite city 
was not chosen. 


COMMITTEE APPOINTMENTS during August - 
R. C. Phillips, Northern California, to 
the Membership Committee; E. C. Makin, 
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El Dorado Section, to the Public Rela- 
tions Committee; N. A. Shepard to the 
Engineers Joint Council Planning Commit- 
tee . . . Research Committee now has as 
members W. A. Ackerman, R. H. Wilhelm, 

J. B. Maguire, W. M. Cooper, F. A. Landee, 
& E. H. Amick .. . Harold Weber was 
appointed Institute representative to the 
Advisory Committee on Chemical Corps 
Mission and Structure. 


CENTRIFUGAL PUMPS for chemical industry 
will be under intensive study through an 
A.S.A. committee .. . Institute repre- 
sentatives on this study group will be 
Donald S. Ullock of Carbide and Carbon 
Chemicals Co. & Robert L. Jacks of The 
M. W. Kellogg Co. 


























MANPOWER SHORTAGES in the chemical field 
do exist despite magazine reports to the 
contrary .. . Those interested in the 





problem can study the facts & figures of 
the case in National Science Foundation's 
recently issued report "Shortages of 
Scientists & Engineers in Industrial 
Research" .. . Copies may be obtained 
either from the National Science Founda- 
tion or from the Engineering Manpower 
Commission of Engineers Joint Council, 

29 West 39 Street, New York 18, N. Y. 


MEMBERSHIP RACE among local sections is 
developing an interesting midseason 
Spurt .. . The five in front are 
Philadelphia-Wilmington Section - mem- 
bership chairman H. D. Carlson = with 

54 new members at the end of July, 
followed closely by South Texas, under 
membership direction of J. T. Moody, 
with 46 new members .. . Pittsburgh, 
under H. Avery, is in third place with 
26 new members .. . R. E. Pritz has 
Chicago in fourth place with 2l, followed 
by the Baton Rouge Section, directed by 
T. C. Landrum, with 20 new members... 
Joe Schall & J. J. McKetta of the 
national Membership Committee have hopes 
of making this year the biggest yet as 
far as members are concerned ... Up to 
the end of July there were 126 more new 
membership applications received than in 
the same period in 1954. 




















F.J.V.A. 
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Milton Roy Motor-Driven 
Pump with Instrument Air 
Stroke Length Adjustment. 
Control cabinet (front) houses 
components of the stroke- 
adjusting servo system. Re- 
mote capacity control by two 
process variables is possible 
when variable speed motor 
driver is used with pump. 


BE SURE TO SEE IT 


at the Milton Roy exhibit, 
“25th Exposition of the 
Chemical Industries,’’ Dec. 
5-9, Convention Hall, Phil- 
adelphia, Booth 313. 


DESIGN FEATURES 


Instrument air 3-15 psi 


Main supply air 80 psi 
Air consumption 


Motor running full speed... 15cfm 
Motor not running 0.3-0.4 cfm 


Motor revolutions per inch 
change of pump stroke 240 


Air consumption per inch 
change of pump stroke 2.5 cu. ft 


Stroke positioning 
speed 10 sec./in 
Positioning 


accuracy better than 1 


1/70 psi change 
in instrument 
air signal 


Sensitivity 


new controlled volume pump 


FeUUh telaat-lilem-jige) ¢-m-jalelism-lelitt-) festa) 


by instrument air signal 





Here is precision controlled volume 
pumping with a plus: automatic ca 
pacity control by standard 3 to 15 psi 


instrument air signal. Plunger stroke 


length is infinitely adjustable from 
zero to 100°; of maximum by an air 


operated servo system that is accurate 


to within 1°). A change in instrument 
air signal as small as 1/70 psi reposi 


tions the plunger stroke length setting. 


new bulletin 955 gives full details 
Send for your copy today t 

Milton Roy Company, Manu/actur 

ing Engineers, 1300 E. Mermaid 
Lane, Phila. 18, Pa 


Engineering representatives in the United States, Canada, 


Mexico, Europe, Asia, South America, and Africa. 


milton 


Heart of this new motor-driven pump 
is a small, powerful rotary air motor 
coupled to the stroke-changing mech 
anism. Air volume boosters in the air 
motor lines give fast positive position 
stable feedback 


circuit gives high positioning accuracy 


ing An extremely 
Air consumption, when the system 
is in balance, is low only 0.3 to 


0.4 cim 
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IF YOU CAN USE A WRENCH, 
you can replace a LIGHTNIN 
rotary seal in a few minutes. The 
mixer stays on the tank. Just un- 
one-piece 
cartridge assembly; bolt a new 
one in its place; you're back in 


bolt and lift out this 


operation. 


SMOOTH RUNNING. Prelubricct- 
ed mixer shaft bearing (A) is part 
of seal assembly, close to seal for 
proper shaft support. But seal 
lubricant chamber (B) is separate 
from bearing —so you can choose 
best seal lubricant for your needs, 
without regard to bearing lubri- 
cont. Seal is stocked in wide range 
of designs and corrosion-resistant 
materials. 


NEW LOOK in fluid mixing. This seal cartridge takes the place of a stuffing box; 
runs for years without adjustment; handles pressures to 1200 psig, temperatures 
from 120°F. to +485°F. Seals are optional equipment on LIGHTNIN top 
entering, side entering, and bottom entering mixers. 


Newest cost-saver for fluid mixing: 
= 


End stuffing box repacking... forever 
with a rotary seal that’s easy to replace 


You may get a whole new concept of 
the ease of mixing fluids under pres- 
sure or vacuum, when you read this 
story. 

For here is a rotary seal that gives 
you leakproof, low-maintenance fluid 
mixing for years, under most conditions. 

Yet anyone can replace this seal in a 
few minutes, if necessary. Without dis- 
mantling or demounting the mixer. 
Without draining the tank. And without 
special skill. 

Here’s what you gain when you spe- 
cify LIGHTNIN Mixers with new LIGHT- 
NIN Seals: 


1. You end leakage—for good. The seal 


positively will not leak during its op- 
erating life. You can get standard 
LIGHTNIN Seal assemblies to handle 
pressures as high as 1200 psig; tem- 
peratures from 120°F. to +485°F. 
Special designs are available for more 
extreme conditions. 


2. You eliminate the cost of repacking 
stuffing boxes. The LIGHTNIN Seal takes 
the place of a stuffing box. Under most 
conditions, it runs for years without 
changing. 

3. You stop costly “nursing” of stuffing 
boxes. The seal mever needs adjustment. 


4. You can replace a LIGHTNIN Seal in a 


few minutes, should it ever become 
necessary. Only one cartridge com- 
ponent to unbolt and replace—and 
you're back in operation. Anyone who 
can handle a wrench can do it. 

Already, many chemical processors 
are using LIGHTNIN Seals. 

Users report maintenance savings 
running into many thousands of 
dollars yearly. 

Your LIGHTNIN Mixer representative 
can give you the full story—show you 
how much you can save. Call him today. 
Or get the facts by mail: Send the 
coupon for 8-page, fully illustrated 
bulletin. 


Get the cost-cutting facts Rotary [[] B-104 Side Entering Mixers 
now... New 8-page Bulletin 
B-111 shows how you get mainte- 
nance-free sealing that really 
slashes fluid mixing cost to a new 
low. Send also for LIGHTNIN Mixer 
catalogs listed here. Free—no obli- 
gation. Just check data you want, 
tear out and mail to us today with 
your name and company address. 


MIXING EQUIPMENT Co., Inc., 199-j Mt. Read Bivd., Rochester 11, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Ave., Toronto 10, Ont. 


[] 8-111 LIGHTNIN 
Mechanical Seals 


[-] DH-50 and DH-51 Labora- 
tory Mixers 

a B-102 Top Entering Mixers 
(turbine and paddle types) 

[-] 8-103 Top Entering Mixers 
(propeller types) 


[_] 8-107 Mixing Data Sheet 


[] B-108 Portable Mixers (elec- 
tric and air driven) 


[-] B-109 Condensed Catalog 
(complete line) 


MIXCO fluid mixing specialists 





